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Motorola E^ngineers 
who were jantous hi 
peacetime jor radio 
that delivered peak 
perform a ace will 
have pleasant sur- 
prises/oryou in A\otor- 
ola Post- War Radio 
for Home and Car, 


Oladio 


Handie-Talkie signals 

•^attack! 






HANDIE-TALKIE IS 


ANOTHER MOTOROLA RADIO FIRST! 


If there is glory at all in war, all oj it 
goes without question to the men who 
do the fighting. We who on the pro¬ 
duction front turn out the weapons 
for Victory find ample satisfaction in 
the knowledge that our product de¬ 
livers when needed. 


The Handie-Talkie is a battery 
powered radio receiver and trans¬ 
mitter no larger than a cracker box. 
The operator talks, giving informa¬ 
tion, and listens, receiving instruc¬ 
tions. Officers and men in the infantry 
call it the **fightingest'' radio set in 
the army! The ‘'Handie-Talkie*' was 
pioneered and developed exclusively 
by Motorola Electronics Engineers. 
It is a Motorola habit to be first! 
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See For Yourself How 
I Train You at Home to 

BE A RADIO 
TECHNICIAN 


I want to give every man who*s interested 
in Radio, either professionally or as a 
hobby, a copy of my Lesson, “Getting 
Acquainted With Receiver Servicing”—ab¬ 
solutely FREE! It’s a valuable lesson. 
Study it — keep it —ujte it — without obliga¬ 
tion! And with it I’ll send my 64'page, 
illustrated book. “Win Rich Rew'ards in 
Radio,” FREE. It describes many fasci¬ 
nating jobs in Radio, tells how N.R.L 
trains you at home in spare time, how you 
get practical experience with SIX KITS 
OF RADIO PARTS I send. 

This “sample” Lesson will show you 
w^y the easy-to-grasp lessons of the 
N.R.I. Course have paved the way to good 
pay for hundreds of other men. I w'ill 
send it to you without obligation. MAIL 
THE COUPON? 

I Trained These IVIen 


1200 Month in Own Business 
. **i aca In busl- 

j I ness for my** 

tf self making 

Ll^ , > around $200 

j a month.*’ — 

writes Arlie 
J. Froehner, 
300 W. Texas 
Avenue. Goose 
Creek, T«xa&» 

Communleatlon Station 
Operator ’’Am with CItU 
Aeronauttos 
Adm Inlstrat Ion 
at Shreveport 
AirwBys Com- 
munlo a tlon 
station. 11 area 
llfetlmo post* 
tlon with pen¬ 
sion after re- 
tlremervt.*’ — Jesse Roberts, 
Box 1076, Shreveport. La. 


to $10 Week In Spare Time 
- **1 am engaged 
in spare tUna 
Radio work, t 
average from 
$5 to $10 a 
week extra from 
this work.'* — 
T. K. Dubree, 
Horsham. Pa. 

Chief Operator Broadcasting 
Station ••Before I com¬ 

pleted yours 
lessons, 1 ob- f 
talned my Ra¬ 
dio Operator’s I 
lioenso and!; 

Joined Station . 

\VM1»C where I ^ 
am no^v Chief 
Operator. ** — 1 
Hollis F. Hayes, 327 Mad¬ 
ison St., Lapeer, Michlyan. 


Big Demand Now For Well-Trained Radio 
Technicians, Operators 

Today there’s a shortage of capable Radio Tech¬ 
nicians and Operators. Fixing Radios pays better 
now than for year*. With new Radios out of Pro¬ 
duction, fixing old sets, which were formerly traded 
in. adds greatly to the number of servicing jobs. 

Broadcasting Stations. Aviation and ^ Police 
Radio, and other Radio branches are searching for 
Operators and Technicians. Radio Manufacturers 
employ many trained men. And think of the NEW 
jobs that Television, Electronics, and Frequency 
Modulation will open up after the war I 

Many Beginners Soon Make S5, $10 a Week 
EXTRA In Spare Time 

As soon as you enroll for my Course I start 
sending you EXTRA MONEY JOB SHEETS that 
help show you how to earn $5 to $10 a week 
EXTRA in spare time while still learning. 

Mail Coupon for Free Lesson and Book 

The opportunity the war has given beginners 
to get started in Radio may never be repeated. 
So take the first step at once. Get my FREE Lesson 
and 64-page, illustrated book. No obligation. Just 
mail coupon in an envelope or paste it on a penny 
postal.—J. E. SMITH, President, Dept. 4BX, 
National Radio Institute. Washington 9. D. C. 

OUR 30TH YEAR OF TRAINING MEN FOR 
SUCCESS IN RADIO 


You Build These and Many 
Other Radio Circuits with 
6 Kits of Parts I Supply 

By the time you’ve conducted 60 sets of 
Experiments, made hundreds of measure¬ 
ments and adjustments, you’ll have vaU 
uablo PRACTICAL Radio e.xpcrience. 


You buUd MEASITR- 
INO INSTRUMENT 
above early In 
Course, xiseful for 
Radio work to Pick up 
EXTRA spare lime 
money. It Ls a vacu¬ 
um tube multimeter, 


You build luo 
SUPERHETERO¬ 
DYNE CIRCUIT 
above containing A 
preselector oscillator- 
mUer- fl rst detector, 
IT. stage, dlods-de- 
tector-a.Y.o. stage and 
audio stage. It will 
bring In local and 
distant stations. Get 
the thrill of learning 
at home evenings In 
spare time while you 
put the set through 
fascinating testa 1 


ceivor output. 


Building the Iff. 
SIGNAL GENERA¬ 
TOR at right wlU givo 
you valuable experi¬ 
ence. Provldos ampli¬ 
tude-modulated sig¬ 
nals for test and ex¬ 
perimental purposes. 




CoODfORBOTH 


64 PACE BOOK 

SAMPU USSON 




Mr. J. E. Smith, President, Dept. 4HX 
national radio institute, Washington 9, D. C. 

Mall mo FRKK. without obligation. Sample Lesson and 6|-page book. "Win Rich Rewards 
in Radio.*’ (No salesman will caU. Please write plainly.) 


Ago. 


lify Radio Course Includes 
TELEVISION • ELECTRONICS 
FREQUENCY MODULATION 


Name 

Address 

City 
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ON THE COVER 

The Army's efficient mobile radio station, the 
SCR-299, is illustrated on our cover this month. 
Equipped with a 450-watt transmitter and a pair 
of receivers, it transmits and receives while 
travelling at full speed. The power supply is car¬ 
ried behind on a trailer. The SCR-299 may also 
be dismounted ond worked as a fixed station. 
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THE FOURTH REASON.... 

The men and women of Hallicrafters Company are proud to receive the Fourth Army- 
Navy Production Award. It is a Fourth Reason, a Fourth Incentive, to continue to produce 
the most and the best that those at the fighting fronts all over the world shall not have 
"too little, too late." With deep humility and with the realization that to produce is the 
least that can be done for those who fight, the people of Hallicrafters accept this award, 

BVY A WAR BOND TODAY! 

hallicrafters radio 

THE HALLICRAFTERS COMPANY, CHICAGO 16, U. S. A. 
THE FIRST EXCLUSIVE RADIO MANUFACTURER TO RECEIVE THE ’'E" AWARD FOR THE FOURTH CONSECUTIVE TIME 
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NEW LETTER CONTEST 

ior SERVICEMEN! 


ELEVEN 1st PRIZE WINNERS IN 5 MONTHS IN CONTEST No. 1! 


hallicraftErs radio 


Ygs sif/ Quys, the hunclr6cis of letters received were so swell thot c/oub/e first prize winners 
had be awarded each of the first four months and there were triple first prize winners the 
fifth and last month . .. 


so- HERE WE GO AGAIN! 


RULES FOR 
THE CONTEST 

Hallicrafters will give $100.00 for 
the best letter received during each 
of the five months of April, May, 
June, July and August. (Deadline; 
Received by midnight, the last day 
of each month.)... For every serious 
letter received Hallicrafters will send 
$1.00 so even if you do not win a 
big prize your time will not be in valp. 

. . . Your letter will become the prop¬ 
erty of Hallicrafters and they will 
have the right to reproduce it in a 
Hallicrafters advertisement. Write as 
many letters as you wish. V-mail let¬ 
ters will do. . . . Military regulations 
prohibit the publication of winners’ 
names and photos at present . . . 
monthly winners will be notified im¬ 
mediately upon judging. 


Get in on this NEW letter contest — write and tell 


us 


your 


first hand experiences with all types 
of Radio Communications equipment 
built by Hallicrafters including the 
famous SCR-299! 
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You men already in radio know how great the demand is 
for trained, experienced service men, operators and tech¬ 
nicians. You know how fast the field is growing and how im¬ 
portant it is to keep up with developments — FM receivers, 
television, electronics. 

Or even if you are merely INTERESTED in radio as an 
amateur, you must recognize the WpNDERFUL OPPORTU¬ 
NITY right within your grasp to cash in on your natural talent. 
Make it pay dividends. Got into the EXPERT RADIO SERVICE 
Line. Be a TELEVISION specialist—OWN A BUSINESS OF 
YOUR OWN. Fill out and mail the coupon below for all the 
details. 

Get the Latest Inside Information^ 
Trade Secrets by 


SHOP-METHOD HOME TRAINING 


PKnf 



Learn 


Doing 


Use Actual Radio equipment 
Fumilhed With Your Court* 

Cxpericnc* i« the best teacher. You 
leam by exiwrlence with ihe exclusive 
Natlon.il Shi>r>-McUiod of Home Tmlnlntr 
—actually build many circufis and do ex¬ 
periments wlih the hli; kits of Ht:,ndard 
radio |i;,rt8 included in your tmininK 
equipment at no extra cost to you. 

In the course of your study you .ac¬ 
tual ly build various type* of receivers—a 
powerful superiicl crony lie. siimal Kcn- 
emtor. .in .ludio oscillaior and others . . . 
You make tests and conduct Cxporicnents 
that show you the why and how of 
thing*. Vou undcrsl.-md what makes the 
various Clements of electronic* operate 
because you .-ictually ace them work for 
you. Not only 


do you (rain 
mar\*olou8 a c-** 
tual cxi>crlonce 
bv Iht* method 
of ICamlnK hut 
you have valu. 
able equipment 
you will use 
on the job in 
the Practice of 
your profea- 
S i o n as an 
clectrontcs ex¬ 
pert. Mall ihc 
coupon and 

loam wiiat Uiia 
nieana to you. 



Now the famous National Schools 
hrinus Its cxclusir* Shop Method of 
tralnini; rlslit In ymir own lionie. 
You can learn the most up-to-date, 
approied projects, systems and hook¬ 
ups step i>y sieii in your spare time. 
Tills is the sound. Practical tralnlnc 
you ivant and need — the development 
of experienced Instructors xcorkliig with 
thousands of students riciit In the 
Shoiis and experimental lahoralories of 
National Schools— one of the most ad¬ 
vanced trade educational centers of the 
world. 

Ttds Is Ihc MODKItX SYSTEM OF 
TUAl.M.NO. It matches the rapid 
progress constantly beint; made In 
radio. telcvUloi) and electronics. It 
li TI.MK TKSTEI) too. National 
Schools has been training men for 
more than a third of a century'. In 
essence this h the very same training 
that has helped thousands to more 
pay and greater opportunity. 

You It to youreelf—your future 
— to read the tKK>k 'ItHdlonlca" — 
FREE to you when you send In the 
coupon. 

National Trained Men Now 
Making the Best Money in History 

The real raluo of National Training 
shows up In the Quick progress our 
men make on the Juii. Joe Urunilch 
of Lake Hiawatha. N. J., turned dovnf 
a job most men would vrelcome. He 
writes; *‘My latest olTer was 800.00 
as radio photo engineer, but 1 am do¬ 
ing well where I am now' engaged. 
1 am deeply Indebted to National. 

Kiy Bergman, iimr cn Station WOB. 
told us: "My salary ha* been boosted 
considerably and at the Present time 
I am making over 
13.000.00 per y e » r 
thanks to National 
Training." And from 
the far-ofT Hawaiian 
Islands. Wallace Choi 
sends this; ”1 am 
averaging $325,00 a 



month. I will Bay 
lh*t I honestly 
owe all this to 
the excellent 
training 1 had 
at National.*' 

National is 
proud of tiie 
progress gradu¬ 
ate* are making 

all over the world. Bead about their 
records yourself in the books we send 
you KitBE. 

Make Extra Money 
Right from the Start 
You get ahead fast with National 
Training. Many beginners make good 
money on the side fixing radios and 
doing service work. You can turn 
your knowledge into cash after tlic first 
few lessons. Progress Is rapid. You 
can actually SEE YOUUSELi<' GET 
AHEAD. I^cause the National Hhop 
.\Iethod IS so smind and Practical. 

Now, right now, It the time to 
grasp the opportunity of today— a suc¬ 
cessful career for tomorrow. Qet into 
the big money, rapid advancement, a 
position of importance. .K BCSINESS 
t>F YOUR OtVN. Radio, television 
cud the XIhole flehl of electronics in¬ 
vites you. The industry is crying for 
trained men everywhere. A rapidly 
expanding Industry — probably the 
greatest In history — buhls out the 
promise of a rich future — prosperous 
security. 

Train While You 
Are in Service 

Prepare, right nmv. while you are 
in uniform, for a glorious seeure fu¬ 
ture in ihc field of rudlo and telcvi- 


1. A complete catalog de< 
scribing: the industry and 
the extensive training facilities 
of National Schools. 

2. You receive a sample lesson 
illustrating: the modern "Shop 
Method" instruction technique. 

3. The vast opportunity field of 
Electronics. "The Dawn of a 
New World," is revealed in this 
fully illustrated book recently 
published. 


Rloti xfhen the war is over. 
Make good use of your spare 
time by taking your National 
Training now. Men In our 
armed service, or about to en¬ 
ter. get better rating* and more 
pay almost right from the start 
If they are tralne<l In radio, 
idevlsiori and electronics. The 
goxernment need* experienced 
men In nearly all branches of 
the service. Prepare fur present* 
advancement and a sound fu- 
lurc. Learn how easy it Is the National way. 
We are co enthusiastic because we have 
seen the marvelous results of National Shop 
Method tl*mie Training. Send in your cou¬ 
pon today and see for yourself. 



FREt leSSOR tmUOED 


il 


NATIONAL SCHOOLS 

_ IQS ANGELES 37, CALIFORNIA eST,1905 


MAIL OPPORTUNITY COUPON FOR QUICK ACTION 


National Schools, Dept. 8-RCR 


Fxamlne the oxelusb'* National 
Shop Method of Home Trafnintr. 
Sec for yourself ptnv sound and 
practtcAl It la. Be convinevtl that 
you can team radio — electronic*, 
to I ev i*ionquickly and cfiHity Ir 
i^our spare time. You can't tell 
*nlil vou Irv. This trial 1* AB* 


Thou*.ind* of men «n the army, m 
Navy and Coast Guard have tr.ilncd W 
at N.itional under U. S. Govern. • 
m*nt sponsorship. 

You are the man who must be satls- 
fjcd. 

Mali the coupon here fnr ibe three 

.... . . -- IxookH Hint tell you the complete story 

SOl.UTllLY FREE. And you may of the marx-elous new system of trsiln 
jiocp all the valuable material we Inc in radio olcrtrnnics .and television, 
jiend you without any obligation of Leam the facta of thts exclusive shop, 
•ny sort. Fill out the coupon Im- methfid of home training. See for 
mediateur while you arc thinking yoursetf! DECIDE FOR YOURSELFt 
■bout it and drop It In Utc mail No salesman from National Schools 
,»t once. will call on vou. 

tADIO-CRAFT for AUGUST. 


Mail me FREE the three books mentioned In your ad including a sample lesson of your 
fx>ur»e. I understand no salesman xvlll call on me. 


L| 4000 South Figueroa Street, Los Angeles 37, Calitornla 

I 
I 

I 
I 
I 


(Mail In envelope or paste 
on penny post card) 


NAME 


AGE. 


CITY . STATE . . . 

^ Include your zone number 
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MANAGEMENT 

LABOR 


This is art oiJicial V* S, Treasun; advertisement—prepared under tfie auspices Of Treasury Department and 'R’ar Advertiainy Council 
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—the 5th War Loan Drive is still on, 

July 29th is the last pay day in the Drive. 

The U. S. Treasury has set the overall goal at $16,000,000,000 
$6,000,000,000 Irom individuals alone. This is the biggest 
sum ever asked of the American people^ond it must be raised! 

Keep lighting. The 5th War Loan is a crucial home front battle 
of tremendous importance to the total war effort. 

Tighten up your 5th War Loan Drive organization. Step up 
your solicitation tempo. Drive! Drive!! Drive!!! Hit your Plant 
Quota's 100% mark with a bang that'll proclaim to all the world 
that the U. S. Home Front is solidly in back of the Fighting Front. 

Need help? Need ideas? Call on the Chairman of your War 
Finance Committee. He's standing by. 


s the QuotoP»^ 

_ __^ basi^l an average 

" uent deductions.---- | 

---ro-1.000 

Example: lOHM OOE • ‘ q Cash Quota 

^ $100 • • 

o Emp W*^*uctions 30^ . 

dat P^VtoW de (to be iais«d by 

■Si 


The Treasury Department acknowledges with 
appreciation the publication of (his message by 
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PICTURE PAGE of Mt. Carmel’s Famed Precision-el 



Ever hear the story of how “precision-c!’’ originated? It 
was coined by a writer w ho visited the Meissner plant at 
Alt. Carmel some time ago. He had watched in amazement 
as hundreds of Hying fingers handled intricate and delicate 
assignments wdth unerring precision. ^‘This,” he was told, 
^*is just a small part of Meissner’s personnel.. . 
“Personnel?” he exclaimed. “Well, from what Pve seen 
today, rd call them ‘precision’Cr! No w’onder Meissner 
has such a reputation for quality!” 



Time Out! This busy worker pauses for only a fleeting 
second as the rovipg photographer snaps his picture. He 
does his part in making the vital and highly technical 
products with which Meissner supplies Allied armed forces 
'round the world. 



precislon-el at Work! These young women, like many Mt. 
Carmel residents, have literally learned the electronic 
business “from the ground up.” They are versatile enough 
to handle any one of many difficult assignments. 
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Specialist! Mt. Carmel, Illinois, is said to have more electronic technicians 
per thousand population than any other city in America. This young lady 
is one of many experienced workers at Meissner’s Mt. Carmel plant. 



Veteran! Here is another reason for Meissner’s top reputation for pre¬ 
cision work. Meissner people rightly take pride in their job, in their own 
personal production. 



Now! Special 1944 Bulletin 

Here’s what everyone in the 
industry needs to know about 
Meissner’s 1944 line of radio 
parts. Contains complete de¬ 
scriptive matter, w ith pictures. 
Now, more than c^'e^,it pays to 
keep posted on what Meissner 
offers. Send for your copy today, 
because the supply is limited. 
Free! Write to address below. 






MlISSItER 


manufacturing company . MT. CARMEl, ILL 

ADVANCED ELECTRONIC RESEARCH AND MANUFACTURE 
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Microscopic enlargement 
approximately 10 power 




Commonly you think of the microscope 
as a scientific laboratory instrument. 
But at National Union, these days, you 
will find it even more extensively used, 
as a production machine, insuring microscopic 
precision step by step through many processes 
of manufacture. 

With the aid of microscopes. National Union 
workers accurately check almost invisibly small 
parts. They see to it that welds are sound, clear¬ 
ances are exact and the structure is mechanically 
perfect. In the photograph above for example, a 
N. U. 6 AG 5 miniature tube mount, no higher 
than your thumb nail is enlarged approximately 
10 times, to permit minute examination of im¬ 
portant structural factors. Enlargements up to 


500 times—making a hair on your head look as 
tall as a tree—are just as readily obtained, when 
needed. Moreover, this tube, assembled from 
31 individual parts, must pass 40 individual in¬ 
spections, in addition to thorough examination 
under the microscope. 

The advanced scientific production tech¬ 
niques developed by National Union engineers 
are helping to raise tube performance standards 
and lengthen tube life. To service engineers 
with an eye to the future, they assure the supe¬ 
rior post-war values that will win loyal friends 
and build profitable business. Count on National 
Union. ^ 

NATIONAL UNION RADIO CORPORATION, NEWARK, N.J. 

Factoriei: Newark and Maplewood, N. J,; Lansda/e and Rohesmi/a, Pa, 




RADIO AND ELECTRONIC TUBES 


■ _ I 


Transmitting, Cathode Ray, Receiping, Special Purpose Tubes* Condensers• Volume Controls - Photo Electric Cells* Panel Lamps* Flashlight FPilbs 
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Remote Control Weapons 

.... The present war has introduced the first remote-controlled 
weapon. The future will bring a far greater variety of 
more formidable and more powerful war machines. . . 


HUGO GERNSBACK 

r 


T he so-called secret Nazi weapon — which was 
not a secret at all — first appeared on a fairly 
large scale against the British Isles last June. 
As long ago as last February, Prime Minister 
Churchill several times mentioned the fact that the 
Germans were going to launch their ‘‘secret weapons" 
against English cities. 

The Nazis subsequently made good their threats. By 
means of their pilotless robot planes, carrying a high 
explosive and weighing about a ton, they indiscrimi¬ 
nately sprayed the English countryside with these fly¬ 
ing robot-bombs. 

The type which was used during June was not radio- 
controlled, The planes were launched from secret 
roller-coaster chutes, then winged their way over the 
English Channel and plummeted down haphazardly 
over town and country in southern England. These 
particular Nazi rocket-propelled robot planes were stead¬ 
ied in their flight by a regulation gyro compass, but the 
Germans at the sending end had no idea where the 
missiles would finally land. This was wholly beyond 
their control because the robot planes could not change 
their course once they were launched. Wind drift, 
atmospheric conditions, squalls, etc,, naturally af¬ 
fected the course of the robots considerably, so thajT 
all they accomplished was a slight degree of terror. 
From a military viewpoint the Naxi aerial robots were 
complete duds as they could not be sent or directed to 
a specific target. They demolished houses, killed peo¬ 
ple, and in general raised some havoc, but even the 
Nazis had to admit that their robot-bombs would have 
no effect upon the outcome of the war. 

This is the first time in warfare that a major effort 
was made by any power to use long-distance robot 
missiles against an enemy. It is true that there is a 
parallel with the German "Big Bertha" supergun, dur¬ 
ing the first World War, which bombarded Paris from a 
distance of not quite eighty miles. This was orthodox 


artillery where the shell exploded and killed people 
indiscriminately, similar to what the robot planes did 
in England last June, But the Paris gun projectile 
weighed only a fraction of the new robot bomb, conse¬ 
quently the latter could do far more damage than the 
former. 

So far the Allied countries have viewed the German 
effort with disdain and scorn, chiefly for the reason 
that it is not a military weapon and because the enemy 
cannot see and know in advance where the missiles 
will strike. Allied military men look upon the Nazi 
robot plane as a tacit admission that the German 
Luftwaffe has failed miserably, and further that the 
weapon was used primarily as an instrument of re¬ 
venge fn order to raise German morale. 

It is certain that military science will not stop with 
the Nazi robot plane. It is only the forerunner and the 
first example of far more effective and frightful weap¬ 
ons to come. 

Long distance rocket-bombs which are radio-con¬ 
trolled and can be aimed fairly accurately are no longer 
an impossibility, I referred to them in an article in 
the last issue of Radio-Craft, But even more effective 
long distance robot weapons are in the offing. 

As long ago as 1924—^to be exact, in my former pub¬ 
lication The Experimenter Magazine, November 1924 
issue, 1 was the first to describe in word and picture 
a pilotless robot plane, which was television-controlled. 
Here we have a weapon which—contrary to the Nazi 
terrorizing robot—can be conveyed over hundreds of 
miles to the exact spot desired, without any huinan 
being aboard the machine. The television-controlled 
airplane sees in six directions at the same instant— 
something no human being can accomplish. The tele¬ 
vision plane, as I described it twenty years ago, has 
six photo-electric eyes which can see north, south, east 
aqd west, up and down simultaneously, A continuous 
image of what the plane (Continued on page 693) 




F rom the August, 1909, issue of Modern 
Electrics ; 

This was the first si)ecial wireless num¬ 
ber of this or any otlier magazine. 

The Nauen Wireless Plant (Complete 
story of the famous German plant located 
near Berlin Vvith illustrations.) 

How to Make a Polarized Relay, hy 
H. IV, Secor. 

Musical Wireless Receiver. 

A New Type of Wireless Transformer, 
by /I. Press. 

Wireless Dirigible Torpedo (Account of 
first radio-controlled torpedo.) 

The New Telefunkeii System, by tlie 
Berlin Correspondent. 


I^abio |?ear« Sso 


3ln ^erntftjacU publications 


HUGO GERNSBACK 


Founder 

Modern Electrics . 

.1908 

Electrical Experimenter 

1913 

Radio News . 

1919 

Science & Invention . 

.1920 

Radio-Craft 

1929 

Short-Wave Cr.ift .-. 

. .1930 

Wireless Association of America .. 

.. .1908 


Airship Rmi By Wireless. 

Paris-America Wireless Accomplished. 

Wireless Waves Can Be Seen (First ac 
count of Paris scientist, M. Aliraham, who 
projecteil a wave form onto a screen). 

Som« of Iho larqpr libraries In tho country still havo 
copies of Modern Eloclrlct on file for interested readers. 


Method of Testing Short Circuited Con¬ 
densers, by /. //'(?/#. 

A Novel Detector, by D. C. Sf>ooner, 
Wireless Lightning Protector. 

New Type of Loud-Speaking Telephone. 
Detector Construction by L. Spavgenherg. 
New French Wireless Api)aratus. hy 
A. C. Mart owe. 

The Construction of a Loop Antenna 
Relay, by A. C. Austin, Jr. 

A Variable Condenser, by L. IV. Teller. 
Attachment for Wireless Key, by Eric M. 
Luster. 

A Conductive Wireless System, by E. E. 
Gonrley. 
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M ajor Armstrong, outstand¬ 
ing: pioneer, was last inoiitli award¬ 
ed a Certificate of Appreciation by 
tlie Signal Corps in recognition of 
the valuable work lie is now doing for the 
United States, Definitely, tlie citation was 
for “outstanding contributions to the Signal 
Corps, Army Service Forces,'* Armstrong 
was further honored in that the certificate 
to him was the first one of its kind to be 
issued. 



© Backrach 

The Signal Corps appreciates Maior 
Armstrong. 


It is the intention of the Signal Corps 
to present such certificates to individuals 
and companies who have performed notable 
services beyond the normal requirements of 
duty but who are not under the direct con¬ 
trol of the War Department and are there¬ 
fore not eligible for the Army-Navy “E.” 

Several other certificates have already 
been awarded to individuals and companies. 
Possibly the most notable figure to receive 
one is Dr. Harold H. Beverage, old-time 
radio researcher and inventor, now an asso¬ 
ciate director of the RCA Laboratories. 

Dr. Armstrong’s contributions to this 
war began in 1941, when he waived all his 
royalties on the use of 17 patents covering 
FM apparatus used by the War Depart¬ 
ment. At the same time he offered to license 
any manufacturers designated by the War 
Department to produce apparatus under his 
patents for use during the present emergen¬ 
cy, at the rate of one dollar a year per patent. 

This is not the first time Dr. Armstrong’s 
efforts have been of value to the War De¬ 
partment and the radio public. It was as a 
Signal Corps officer in France during the 
last war that he developed the sui>er- 
heterodyne circuit, now used in practically 
all broadcast receivers. Later he originated 
the super-regenerator, commonly used in 
ultra-short-wave reception, and as a crown¬ 
ing triumph,, brought out (in 1934) his 
latest invention, FM, which has already 
revolutionized standards of broadcast re¬ 
ception. 

• 


L itigation may delay the post-war 
development of television, believes 
^ Cecil B, DcMille, pioneer motion pic¬ 
ture producer. 

In an interview last month, he recalled 
the early legal skirmishes over moving 
picture patents and forecast that television 
might have to go through the same struggle. 


Radio -Electronics 

Items Interesting 


M exico prefers radios of U. S. 
manufacture, according to a report 
last month by Theodore H. Meyer 
of the United States Embassy in 
Mexico City, 

The American brands, which already 
represented nearly 90% of all imported in 
1939, had risen to practically 100% in 1941, 
in wliich year 123,580 receivers were brought 
in from the United States out of a total 
importation of 123,639. 

Public acceptance by the Mexican market 
is based on: (1) selectivity, (2) tone qual¬ 
ity, (3) ability to obtain distance, and (4) 
stability on short-wave. If manufacturers 
in the post-war period were to incorporate 
in their circuit features high sensitivity, a 
high fidelity audio-system, an improved sig¬ 
nal-to-noise ratio, and an automatic \olumc 
control of improved design that would keep 
short-wave, long-distance signals at uniform 
level a tremendous demand in this market 
for new receivers would result, Meyer re¬ 
ported. 

# 

A n electronic Paul Revere 

rode again in the early hours of 
D-Day. in the person of George 
Hickenbaugh, chief engineer of 
Radio WMT. Hickenbaugh had long pre¬ 
pared for the moment, and when the news 
of invasion was confirmed in the early 
morning hours, he was ready to spring to 
the seat of his waiting sound truck, throw 
in the clutch and turn up tlie volume. 

The truck covered all the main residential 
areas of Cedar Rapids, Iowa, with a call 
loud enough to bring the citizens out of 
their beds. Ever mindful of the advertising 
value of his work, the new Paul Revere 
notified his hearers that the big news was 
being broadcast over WMT and urged tlieni 
to tunc in. 



\Jii\i,crwooiL & Underwood Studios 

Dr. Harold Beverage, recipient of Army honors. 


R umors of early civilian radio re¬ 
ceiver production w'ere disposed of by 
tlie IVar Production Board In a state¬ 
ment last month. 

Contrary to published reports, says the 
Radio and Radar Division of the WPB, no 
authorization for the production of any 
new radio receiving sets has been issued, 
nor is there any prospect of such authorizaf- 
tion this year. 

Production of radio receiving sets for 
civilians has been i^ohibited by the WPB 
since April, 1942. The military electronics 
equipment program for 1944 is approxi¬ 
mately 50 per cent above 1943 production, 
so the prospect of resumption of civilian 
radio set production is remote. 

Assembly of a limited number of radio 
receiving sets by manufacturers for mili¬ 
tary users for morale purposes, such as 
overseas recreation centers and hospitals, 
has been authorized, the division said. Such 
authorization may have given rise to reports 
of resumption of civilian production. 

No steps in the direction of authorized 
production of civilian radio sets would be 
taken without first consulting the radio 
industry through the WPB Industry Ad¬ 
visory Committees, the Radio and Radar 
Division pointed out. 


# 

N etwork regulations, protested In 
some fluarters as the first step 
toward the destruction of the broad¬ 
cast industry, have been compatible 
with a noteworthy improvement in the com¬ 
mercial status of broadcasting. So stated 
F.C.C. Chairman James Lawrence Fly on 
the occasion of the first anniversary of 
network rules : 

“Thursday, June 15, marks the first anni¬ 
versary of radio’s Emancipation Day. On 
June 15, 1943, the F.C.C. Chain Broadcast¬ 
ing Regulations, as upheld by the U. S. 

, Supreme Court, went into effect; and I 
am glad to say that never before in its 
history has the industry been so prosperous. 

“Despite predictions of doom by network 
officials if the regulations became effective, 
broadcasting profits are higher now than 
ever before. Broadcasting stations as a 
whole earned 50 per cent more, before in¬ 
come taxes, in 1943 than in 1942. and the 
networks similarly profited. Thus NBC, 
which in 1942 earned 137 per cent on the 
value of its property, in 1943 earned a re¬ 
turn, before income tax of 190 per cent. 
CBS went up from a 97 per cent return 
in 1942 to a 158 per cent return in 1943. 
The Blue Network went up from 8 per cent 
to 149 per cent, and the stockholders in 
the Mutual Network, on a combined basis, 
earned a return of 84 per cent in 1943 as 
against 59 per cent in 1942. Experience has 
now shown that the prophets of disaster 
were mistaken, and that the broadcasting 
industry can prosper as never before undcr^ 
our regulations.” 

The commission is now studying program 
logs of all broadcasting stations to deter¬ 
mine the extent to which the Chain Broadr 
casting Regulations have resulted in in¬ 
creased availability of network programs 
to listeners. 
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Monthly Review 

to the Techn/daiLj) 


A BATTLE for supremacy in post¬ 
war television was envisioned by 
Janies D. Sliouse, general manager 
of Radio \VL\V, Cincinnati, in an 
address to the Television seminar of the 
Radio Executives’ Club in New York last 
month. 

The present broadcasting industry, the 
moving picture interests, and the newspa¬ 
pers of the country may, Nfr. Shouse be¬ 
lieves, engage in a three-way battle for top 
position in the field, with the set manu¬ 
facturers (and presumaiily the prospechve 
users of television sets) sitting on the side¬ 
lines, and with the whole struggle finally 
being referred to the F.C.C. for settlement. 

Mr. Shouse, after making it clear that 
he was expressing a personal opinion, stated 
that he felt that television will develop 
much more rapidly than has been expected. 
The present controversy is between mem¬ 
bers of the broadcast industry almost ex¬ 
clusively. yet the broadcasters may not have 
the i>ower of ultiniatc determination in the 
case of television. The receiving set manu¬ 
facturers represent a tremendously impor¬ 
tant power to either accelerate or slow down 
public demand or acceptance. The set manu¬ 
facturer will have a great deal to say as 
to how rapidly or how slowly home tele¬ 
vision equipment is introduced. 

The VVL\V official also expressed sur¬ 
prise at the amount of attention FM was 
receiving as compared to television. “Tele¬ 
vision,” he said, “does not represent a new 
way of doing the same thing that has been 
done iTefore. It adds an increment and a 
dimension that is constructive and creative. 
It does not supplant a coupe with a sedan.'* 

• 

C yclotrons, now used to accel¬ 
erate ions to speeds practically im- 
l>ossil)le to attain otherwise without 
the use of millions of volts, may now 
be operated in reverse, if the suggestion 
made last month by Dr. Laurence E. Dodd 
of the University of California is accepted. 

In a scientific paper presented before the 
American Physical S^ocietv, Dr. Dodd 
maintained that it is theoretically possible 
to reverse the usual cyclotron proc^ure in 
such a way as to catch rapidly traveling 
particles such as cosmic rays and slow them 
down for study and experiment. 

The cyclotron imparts tremendous speeds 
to i>articlcs by whirling them in an ever- 
increasing spiral between two electrodes 
which alternate their charges at high fre¬ 
quency, Dr. Dodd pointed out. But even 
at its fastest tlie cyclotron does not yet 
project particles with the speed of cosmic 
rays, and some method of producing higher 
frequencies would have to be found before 
the cyclotron could act as a “catcher” for 
such rays. 

Used in reverse, the cyclotron would pre¬ 
sent a field which would slightly retard the 
captured ray twice in each revolution as it 
spiralled inward toward what would be the 
“collector” in such an apparatus. 

The Cyclotron is a child of the University 
of California, having been developed in its 
radiation laboratory by Professor Ernest 0. 
Lawrence. 


C HANGES in the U, S. Standard Fre¬ 
quency Service were announced by 
the Bureau of Standards last month. 
At least three radio carrier fre¬ 
quencies are now on the air at all times, 
to insure reliable coverage of the United 
States and other parts of the world. The 
radio frequencies are: 

2.5 megacvcles per second, broadcast 
from 7:00 P.M. to 9:00 A.M., EWT (2300 
to 1300 GMT). 

5 megacycles per second, broadcast con¬ 
tinuously day and night. 

10 megacycles per second, broadca|t con- 
tinuousl} day aiid night. 

15 megacycles per second, broadcast from 
7:00 A.M. to 7:00 P.M., EWT (1100 to 
2300 GMT). 

Two standard audio frequencies, 440 
cycles per second and 4000 cycles per sec» 
ond, are broadcast on the radio carrier fre¬ 
quencies. Both are broadcast continuously 
on 10 and 15 megacycles. Both are on the 
5 megacycle transmission in the daytime, 
but only the 440 is on 5 megacycles from 
7:00 P.M. to 7:00 \.M., EWT. Only the 
440 is on 2.5 megacycles. 

The 440 cycles per second is the standard 
musical pitch, A above middle C; the 40W 
cycles per second is a useful standard audio 
frequency for laboratory measurements. 

In addition there is, on all carrier fre¬ 
quencies, a pulse of 0.005-second duration 
which occurs at intervals of pi;ecisely one 
second. The pulse consists of five cycles, 
each of O.OOl-second duration, and is heard 
as a faint tick when listening to the broad¬ 
cast; it may be used as an accurate time 
signal. On the 59th second of every minute 
the pulse is omitted. 

The audio frequencies are interrupted 
precisely on the hour and each five minutes 
thereafter; after an interval of precisely 
one minute they are resumed. This one- 
minute interval is provided in order to give 
the station announcement and to afford an 
interval for the checking of radio-fre¬ 
quency measurements free from the pres¬ 
ence of the audio frequencies. The an¬ 
nouncement is the station call letters 
(WWV) in telegraphic code (dots and 
dashes), except at the hour and half hour 
wlien an announcement is given by voice. 

# 

T infoil strips, long used by airrnen 

on both sides to foil plane-locating 
apparatus, are being employed in a 
new manner by the Germans. 
Formerly these strips were dropped from 
planes, filling the air with strips of metal 
which apparently confuse operators of 
ranging devices. The new Nazi “weapon** 
used on the invasion front in France works 
in the opposite direction. A box al»out a 
toot square is shot to a hciglit of 6.000 to 
8,C)00 feet. It then bursts open and releases 
a bunch of long, silvery and apparently 
metallic strips. 

It seems obvious that these are intended 
as a defense measure against the undis¬ 
closed Allied radio devices which permit 
precision bombing through clouds and fog. 
Some airmen have expressed the belief 
that probably the strips were merely in¬ 
tended to foul the propellors of attacking 
airplanes. This is to be doubted however. 


O bservations on a phenom¬ 
enon ill radio propagation hitherto 
not reported—long-distance hursts 
causing interference in the very 
high frequency band which includes tlie 
band 4*2-50 megacycles now assigned to FM 
broadcasting—were announced last month 
by the Federal Communications Commis¬ 
sion. 

The amplitudes of the bursts, according 
to F.C.C. engineers, have varied from the 
lowest levels which can be mcasure<l up 
to levels well in excess of that required 
to render a satisfactory FM broadcast serv¬ 
ice. During periods of inaximviin activity 
they may occur at the rate of several hun¬ 
dred per hour. However, the amplitudes 
of but few of the bursts are sufficient to 
cause serious interference to a receiver 
operating witiiin the protected area of an 
FM station under present F.C.C. standards. 



A 2'way General Electric FM transmitting antenna. 

A “burst** is defined as a sharp increase 
of signal strength of very short duration — 
seldom covering more than the time con¬ 
sumed by a single spoken word or a note 
or two of music—from ati FM station 
located at a considerable distance from the 
observer. Since February, 1943, F.C.C. en¬ 
gineers have been recording reception from 
certain FM stations to determine the na¬ 
ture and extent of the interference. 

The bursts were observed from tlie 
higher powered FM stations only. This may 
account for the failure of amateurs, experi¬ 
menters and others to have reported this*' 
type of interference in this frequency range. 
The bursts are not normally observed from 
nearby FM stations, since the steady ground 
wave signal is of sufficient strength to 
obscure them, but they may be observed in 
such instances by a system of pulsing or 
by a directional antenna which discrim¬ 
inates against the ground wave. At greater 
distances where the steady signal is absent 
or of low intensity, tlie bursts may be heard 
through the loud-speaker or may be re¬ 
corded by a suitable recorder. 

Bursts have been obscrve<l by both meth¬ 
ods at distances up to 1400 miles from 
certain FM stations, but are neither so 
intense nor so numerous at the longer dis¬ 
tances as they are at distances of 300 to 
700 miles. Commission engineers observed 
a systematic variation in the relative num¬ 
bers of bursts which occur from hour to 
(Continued on page 685) 
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I T has been suggested in some quarters 
(see Radio^Craft for February, 1943) 
that the problem of re-creating a satis¬ 
factory illusion of reality in reproduced 
music, a problem essentially one of ade¬ 
quate frequency response and fidelity, be 
approached on the basis of extending the 
frequency spectrum at both ends by 
strengthening the subjective tones that form 
a part of normal auditory phenomena. It is 
the purpose of this article to examine the 
proposal and to point out certain fallacies 
in the proposed application of this method 
to radio broadcasting. 

Briefly, a subjective tone is one that is 
perceived by the listener as a tone of a 
definite frequency; this frequency, how¬ 
ever, is not present in the auditory stimulus 
that produces the illusion. The existence of 
such tones has been known to musicians 
and acousticians for two hundred years, yet 
their existence cannot be proven scientifi¬ 
cally or otherwise analyzed. The most 
readily perceived subjective tones are those 
that arc known collectively as combmaiion 
tones and take the form of an illusion of a 
third frequency when two tones of differ¬ 
ent frequencies arc heard. One such tone, 
the difference tone, will be heard as a fre¬ 
quency equal to the difference of the fre¬ 
quencies of the generating sounds; another, 
the sutntnafton tone, will be heard as a fre¬ 
quency equal to their sum. (Radiomen will 
realize that tliese “beats** are no illusion, 
and their existence is readily proved, for 
example by inserting a meter in the audio 
circuit and watching the periodic swing of 
the pointer.— Editor.) 


A better example is tlie one that is per¬ 
ceived as the fundamental of a series of 
overtones. As an illustration of this type of 
tone, let us suppose that a complex wave 
form, such as might be generated by a musi¬ 
cal instrument having a fundamental fre¬ 
quency of 220 c/s and upper partials of 
440, 660, 880, 1100, and i320, is fed into 
an audio amplifier. If a high-pass filter with 
a cut-off frequency of 300 cycles is intro¬ 
duced into the circuit, the ear will still hear 
the fundamental frequency even though it 
has been entirely suppressed. It will be 
noted that the difference in frequency be¬ 
tween adjacent partials in every case is 220; 
therefore, it must be assumed that the per¬ 
ception of tlie fundamental is a function of 
the difference tone provided by one or 
more pairs of upper partials. 

The practical aspect of this phenomenon 
is observed in the case of the ordinary tele¬ 
phone installation, in which the lower cut¬ 
off frequency is of the order of 300 cycles. 
The fundamental pitches of the speaking 
voices of men and women average rough¬ 
ly 128 and 256 cycles, respectively, yet these 
suppressed pitches are api^rently heard. 
Likewise, reception on a midget radio re¬ 
ceiver, where the low frequenev response 
may be but little better than that of the 
telephone receiver, is such as to provide the 
illusion of a certain amount of bass. 

So far as summation tones are concerned, 
there is little evidence that their contribu¬ 
tion to the auditory experience is of any 
importance; the perception of sucli tones is 
difficult, even for a trained car, and it can 
(Continued on page 683) 


The fantastic musical Instruments illustrated here never existed, but distortion has brought them to us 
on many programs. The discriminating listener will recognise, reading from top down the ACCORD- 
ORGAN. the GUITAHARP, the SOUSADRUM. the kEHLEVIOL and the CELL’OSAX. 

Photographs couriefty Pilot Radio Corporation 


% WAYNE BARLOW 



The above series of illustrations show how the destruction of overtones makes one instrument sound like another, or like a blend of fwo. 
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Fig. I, left—Drawing 
shows the focussed 
beams. Rotation of 
these beams by a 
magnetic field is the 
tube's secret of op¬ 
eration. 

Fig. 2, right—How the 
focussed beam looks. 
The electron paths 
were made lumines¬ 
cent by putting a 
small amount of gas 
into the tube. 

AU tViustraftons courtesy 
of Bell Suetem Tech¬ 
nical JouryuU 


A Radial-Beam Tube 

New Development is an Electronic Commutator 
By I. QUEEN 



A N entirely new type of tube with un- 
usual possibilities has been developed 
/ \ and is already in operation in New 

York City, in a multiplex signalling 
system. This radial beam electron tube is 
remarkably simple iti construction, requires 
no focussing arfangcinent, is small, works 
on low voltages and has high efficiency. It 
is used as an electronic commutator device 
and has recently been described in the Bell 
System Technical Jot{r}ial hy A. M. Skellett. 

'riie cathode of tliis tube is held vertically 
and is surrounded by a cylindrical anode 
strticture, as shown in Fig. 1. It each anode 
is at the same iK)sitive voltage with respect 
to the cathode, the anode current will, of 
course, be equally distributed among them, 
and each anode will receive approximately 
only 39fc of the total cathode emission. 

If a magnetic field (such as shown by 
the H arrow) is applied, the electron beam 


will be directed in only two diametrically 
opposite directions (Fig. 1), parallel to the 
applied magnetic field. If the uniform mag¬ 
netic field were made to revolve, so would 
the two beams, so that such a field could 
serve not only for focussing but to provide 
rotation. In this application the two beams 
will contain approximately 90% of the cath¬ 
ode current I 

The action of the beam is well shown in 
Fig. 2. For these photos the cathode was 
actively coated in only two opposite spots. 
Note how the electron beam twists in fol¬ 
lowing the applied magnetic field. 

A convenient rotating magnetic field is 
furnished by the stator of a two-pole poly- 
phase A.C. motor. The tube is simply inserted 
into this stator in place of the usual arma¬ 
ture. An unwound stator of this type is 
shown alongside an exi^rimental tube in 
Fig. 3. The loss in a typical stator is under 
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three watts, making the entire set-up highly 
efficient. 

The tube in Fig. 3 is constructed with 30 
anode elements. Each clement is really a 
pentode tube, containing a control grid, 
screen, suppressor grid, along its path. Fig. 
4 shows tlie construction. Note that only one 
beam is emitted, the other being suppressed. 

Suppression of one of the beams is accom¬ 
plished in several ways. At any instant the 
anodes on one side of the tube may be main¬ 
tained positive and on the other side nega¬ 
tive, this polarity rotating with the magnetic 
field. It may also be done by means of the 
suppressors. Still another method is to use an 
odd number of anode elements. Then when 
tlie beam falls on an element on one side 
it will fall between two elements on the 
other. 

The maximum cyclic sj^ed is approxi¬ 
mately 10,000 per second. Since no mechani¬ 
cal wear results and no inertia is jiresent, 
this tube makes an ideal rotating commuta¬ 
tor. 

An early system of multiplex telegraphy 
used a mechanical rotating commutator 
which switched in each communication chan¬ 
nel for a small portion of the total time. This 
(Continued on page 689) 


















Electronic Brain Saves Time 


N electronic ‘^Master Mind’* is working 
for Victory at the Philco Corporation 
plant! This device can ’’think”, calibrate, 
calculate and record many times faster than 
any human being, far more precisely, and 
all without danger of error. 

An announcement from John Ballantyne, 
president of the corporation, revealed the 
development of this almost human ’’Master 
Mind”. It employs 126 vacuum tubes and a 
multitude of intricate circuits and is used to 
calibrate Signal Corps frequency meters 


ter Mind” it was necessary to develop a 
special type of frequency modulation (FM) 
detector, because the problem of exact cali¬ 
bration is far more complex than ordinary 
broadcast detection. In this instance, a form 
of frequency modulation, highly involved 
as compared with ordinary broadcasting, 
has been put to work to perform a pre¬ 
cision job. 

This marvelous development has a job to 
do for the duration and holds promise of 
important post-war applications.—I.Q. 




Navy’s Salad Bowl 

THE demand by the Navy for a loud- 
■ speaker that could rise to the occasion 
and satisfy the rigid requirements of to¬ 
day’s great naval battles, has l)een met in 
a new speaker designed by Bell Telephone 
Laboratories and now being produced by 
the Western Electric Company. This high- 
powered unit, called the ’’salad bowl” be¬ 
cause of its shape, has passed rigid Navy 
tests to insure reliable operation under the 
wide geographical range of the fleet’s 
activities. 

Designed for speech reproduction, this 
speaker has an outside diameter of 12% 
inches and weighs approximately 25 pounds. 
The loud-speaker is constructed principally 
from former sheet steel and molded plastic. 

The voice coil impedance of the unit is 
approximately 7,5 ohms. The speaker de¬ 
velops the higli sound pressure of 50 dynes 
per square centimeter when operated at the 
rated electrical input and measured at 10 
feet from the speaker on the sound axis 
in open air. 

Other features of this loud-speaker are 
that it is resistant to shock, vibration, salt 
spray, gun blast, and is readily accessible 
for servidng, due to its simple construction. 


with uncanny accuracy. It has saved 144,000 
man hours of labor and made it possible to 
reduce the cost of this type of equipment by 
$1,170,000 in 1943 alone. 

Calibration of frequency meters was for¬ 
merly none by hand. This was a painstak¬ 
ing, laborious process subject to human 
error. The task is to find the exact point 
of resonance or “zero beat” with a funda¬ 
mental or harmonics of a standard fre¬ 
quency. Aside from the usual possible er¬ 
rors, the human ear is not sensitive at the 
very low frequencies so that it is difficult 
to judge an exact zero beat point. 

After months of intensive research. Philco 
engineers completed the design and develop¬ 
ment of this special electronic instrument. 
It consists of three parts. 

The first part supplies the source of 
standard frequencies against which calibra¬ 
tion takes place. This standard is derived 
from WWV, the United States Government 
station in Washington, which in turn is 
calibrated from the movement of the heav- 
enly bodies. This station is well known to 
experimenters and amateurs, who frequent¬ 
ly make'use of its service. 

The second portion of the device provides 
a means of continuously driving the fre¬ 
quency meter dial while automatically gen¬ 
erating a sharp pulse every time tlie fre¬ 
quency meter is turned through a zero beat 
with the standard signal. The third unit of 
the “Master Mind” automatically records 
and tabulates the dial reading corresponding 
to the zero beat. 

For the purposes of this electronic “Mas¬ 



English Radio women Are Aid to Invasion 


Wirewomen of the British Royal Signals Corps are drawn from many walks of life. The two 
above, testing a tank set before installation, are Corporal Christina Harris, (left) a nurse¬ 
maid before she entered the Armed Services of her country, and Private Joan Tipping, former 
salesgirl. Note the censored spots on the photograph, indicated by the arrows. 
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A cting indepeiulently l)ut toward the 
same broad purpose, the conserva- 
tioti of millions of antomohiles and 
automobile tires, three inventors 
liave designed, respectively an automatic 
electronic tire inspector: an elearic-eye de¬ 
vice to facilitate the parking of automobiles 
alongside curbs, without scraping our 
<i\viiKiling supply of rubber: and an elec¬ 
tronic tester for auto headlights. The curb 
indicator is especially aimed toward assisting 
women drivers, whose parking pro])leins are 
proverbial, in that the electric eye “sees'* the 
automobile approacliing the curb and warns, 
either visually or audibly, how close the 
driver is to the curbing. 

The tire inspector reaches its greatest use¬ 
fulness in tire inspection service during 
manpower shortage. This also is an auto¬ 
matic device, which exix)ses cuts, bruises, 
and einl)eddcd foreign material in tires, and 
then writes its own record of the concealed 
faults. 

Elect I ic eyes are employed in a device de¬ 
signed for the Geiieral Motors Corporation 
for testing automobile headlights, which 
eliminates the errors common to faulty hu¬ 
man judgment. 

STUDIES TIRE FAULTS 
The electronic tire inspector, invented by 
William H. Capen of Mountain Lakes, New 
Jersey (patent rights assigned to the Inter¬ 
national Standard Electric Corporation of 
New York City), involves the use of a por¬ 
table X-ray machine for focusing rays on 
punctured automobile tires and a photo¬ 
electric cell for c.xposing the exact siwt of 
entry of nails or gravel into the ailing tire. 
The electric eye, somewhat like an electronic 
burglar alarm, rings a bell when the intru¬ 
sive foreign objects which liave penetratec( 
the tire surface arc brought before it. 

When the rays from the portable X-ray 
ap|>aratus penetrate tlie tire and strike a 
fluorescent screen the result is a radiograph, 
seen directly through a slit or tiny window. 
(Sec Fig. 1). The cell is connected to a 
radio amplifier and the necessary auxiliary 
wiitrols for actuating an audible or visual 
indicator. The amplified radio signals are 
aide to operate one or more of the following 
indicating devices: a bell, a recording tape, 
a warning light, a meter, and a brake for 
interrupting the rotation of the punctured 
tire. Inasniiicli as the X-rays and tlie elec¬ 
tronic unit are inclined to interfere with the 
appointed functions of each other, the 
fluorescent screen is aptilied to a sheet of 
lead glass. A shield, with a narrow slit in 
front of the lens, cuts down the field of 
Vision of the photocell an<l at the same time 
magnifies the injured section of the tire. 
This small X-ray machine, with its com¬ 
panion electric eye, may be used in thou¬ 
sands of gasoline service stations with the 
conventional pit and hydraulic jack, thus ex- 


By S. R. WINTERS 

pediting tlie periodically (}overnment-re- 
<iuired inspection of millions of automobile 
and truck tires. 

ELECTRON-RAY PARKING AID 

Versatile phototubes may save rubber 
other than by acting as simple irtSiKx:tors 
of tires. 

The electric-eye curb indicator^ an inven¬ 
tion of John Ray Toney of LoS Angeles, 
California, by inference at least, was de¬ 
signed especially for women automobile 
drivers, whose error of judgment in accur¬ 
ately judging parking distance is traditional. 
\ frequent sight on city streets is that of 
women, and men too, alighting from their 
automobiles to confirm their beliefs that th 
parking positions are awkward. Scraping of 
the rubber tires is inevitable. Mr. Toney pro- 
IKJSCS the installation of a scries of photocells 
and their inseparable companions, lamps, on 
the front and rear fenders of automobiles. 
According to the inventor, the electric eye 
gauges the distance between the wheels and 
curbstone accurately, parking the vehicle al - 
most automatically. 

The pliotocells and auxiliary equipment 
are disguised in a suitable housing before be 
ing installed on the front and rear portions 
of a car. The ray of light from the lamp- 
house illuminates a tiny portion of the curb¬ 
stone — the beam or pencil of light casting 
rays at an angle greater than zero and less 
tlian a straight angle. These iKiicil “marks" 
arc indicated l)y arbitrary diverging lines, 
A and B (Fig. 2), and the light, energizing 
the photo-cell, is so narrowed down as to l>c 
included between anotlicr arbitrary set of 


lines, C and I). The outer lines, A and D. 
of the two diverging pencils of light inter¬ 
sect at E, pointing out the greatest distance 
from the automobile at which the curb is to 
be detected. 

This invention is sufficiently flexible to 
admit of varying the size of the beam of 
light, the angle of divergence between the 
l)eams, A and B, and also the amount of 
light entering the idiotoccll. The angular 
positions of the lamp-Iiouse, and the encased 
electric eye. as they are mounted on the 
front and rear fenders, may also he adjusted 
to vary the i>oint or iK>sition of intersection 
of the axis of the electric bulb and the elec¬ 
tric eye. They, too, may be altered in their 



Fig. I—The electronic auto tire inspector. 


dow nward slant of installation for focusing 
light on the curbstone or roadside object. 

Of the approximately 30,000,000 passenger 
(Confinu4rd on next 
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Fig. 3—An dufon^atic electronic meter for checking automobile headlamps. It uses photocells and a balanced circuit actuating two meters. 


automobiles in the United States, about 
10,000,000 have been taken off the highways 
by tlie neccssan' stringency of gasoline and 
tire rationing. Several other million cars are 
limited in their travel by fuel restrictions, 
and petroleum and rubber authorities are 
issuing grim warnings that available auto- 
riiobiles in 194*4 must be conserved as instru¬ 
ments of war — transporting men and mate¬ 
rial to and from armament and airplane fac¬ 
tories. This means that engines, batteries, 
ignition systems, crank cases, anti-freeze 
solutions, and headlights must be preserved 
by judicious care and frequent testing. An 
electronic device for automobile headlight 
testing has been invented for the General 
Motors Corporation by Thomas W. Meeder 
of Indianapolis, Indiana. Eliminating the 
l)OSsihle errors of human judgment in focus¬ 
sing and measuring the amount of illumina¬ 
tion in the present method of testing head¬ 
lights, a series of photoelectric cells scientifi¬ 
cally aims the headlights subject to scrutiny 
and then measures accurately such light in¬ 
tensities. During this war or afterward, elec¬ 
tronic engineers will have the opportunity 
of installing and servicing this General 
Motors* apparatus in thousands of service 
stations and at Federal and State automobile 
testing stations. 

Shown in Figure 3-a, tlie lens and photo¬ 
electric cell assembly are indicated by the 
numerals 1 and 2. The cell may be contained 
in any suitable housing, at the forward end 
of which is stationed the condensing lens, 
which casts an image onto the j>botoelectric 
cells at the rear of the housing. This image 
may fall directly on the photocells, or a 
screen of any' suitable light-excluding ma¬ 
terial may be interposed, with a scries of 
four openings, as indicated in the rliagram. 
The itwentor has discovertxl, by practical 



Fig. 4—Schematic of the auto headlamp tester. 
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experiments, that the most favorable results 
are obtained by having the image slightly 
out of focus at the point where it falls upon 
the light-sensitive cells. The distance from 
the focal point is not necessarily appreciable 
— nor is it critical—ju.st sufficiently out of 
focus to spread the image. A switch as¬ 
sembly is employed to effect the required 
connections between the photocells and the 
two indicating meters. If a screen of light- 
impervious material is used, it is mounied 
immediately ahead of the light-sensitive 
cells. 

Of the various types of photoelectric cells, 
the "barrier-layer” is preferred by the in- 
\cntor for his electronic automobile head¬ 
light tester. It is photo-voltaic—generating 
a voltage, the magnitude of which depends 
iiix>n the strength of the light falling on its 
sensiti\e surface. The ‘'barrier-layer” type 
of cell is comprised of a metallic plate, 
with a layer of some substance such as 
selenium or copper oxide over it. This plate 
may be flc.xible, though the diagrams (Fig. 
3-b) show a rectangular form. It is coated 
with a translucent metal sheet, the latter 
having a raised portion near its periphery. 
Diagonal cuts are then made down to the 
plate, thus forming grooves. A moisture- 
proof coating, such as lacquer, is sprayed 
over the face of the assembly. The lacquer, 
desirably so, makes its way to the bottoms 
of the grooves. There is no arbitrary man¬ 
ner of doing the spraying, provided the 
raised portions near the periphery remain 
uncovered. This may he insured by use of a 
mask, or the raised sections can be sprayed 
and then scraped or waslicd. 

The diagonal cutting of the metallic plate 
means that the harrier-layer is divided into 
four distinct sections—comprising an equal 
number of pliotoelectric cells. They have a 
common terminal, of any polarity, in the 
form of the metal-backing plate, and sejm- 
ratc terminals of the opposite polarity, in 
the form of the raised marginal portions. 
The lacquer at the bottoms of the grooves 
is insurance against short-circuiting between 
nearby sections, wliich might be caused 
by moisture collecting at the bottoms of 
these grooves. There are two potentiometers 
for calibration purposes. One of these po¬ 
tentiometers is connected across the inde¬ 
pendent terminals of the two vertical seg¬ 
ments of the photo-cell, and the other across 
the two horizontal segments. A variable 
center tap is provided so that, with equal 
amounts of light falling on each one of a 
pair of segments, the voltage acrors each 
side of the potentiometer is equal. Meters 
are connected in the circuit of each pair of 
plates, as shown in Fig. 4. It may readily 
i)e seen that, with all sections of the photo¬ 
cell equally lighted and the potentiometers 
properly l)alanced, there will be no flow of 
current through the meters and their indi¬ 
cation will be zero. 

RADIC 


In actual practice, the test-head is aimed 
by aligning sights provided on it, with 
reference points on the automobile, the 
lights of which are to be tested. The head is 
then shifted into position in front of the 
headlight, while at the same time maintain¬ 
ing its axis parallel to the direction in which 
it has been aim^d. The test-head is now in 
position so that if the headlight is truly 
aimed and focused, light of predetermined 
relative intensity will fall on the photo¬ 
electric cells. To achieve this objective, the 
cells must be calibrated as to sensitivity 
to set such a headlight. For the latter pur¬ 
pose, it may be desirable to insert variable 
resistance units (not shown in the dia¬ 
grams) in the four electrical conductors. 
Most favorable results, experiments have 
indicated, arc accomplished when the ap¬ 
paratus is set up so that the lens will be 
situated 18 inches or less from the head¬ 
light lens. 

By use of the two potentiometers men¬ 
tioned above, this electronic device may be 
employed in the accurate aiming of a beam 
of light from an automobile headlight. With 
the photocells in the position shown in 
Figure 3, a reading of the meter other than 
zero will indicate whether the beam of 
is too higli or too low. Appropriate 
markings on the scale oi the indicating 
meter will tell to the operator how much 
the beam is off the correct line, whether 
the beam is straight ahead, or to the right, 
or left, as well as up or down. The device 
also measures the candlepower of total 
light values of all the sections involved, 
thus indicating precisely the candlepower 
ot the headlight under test. Thus individ¬ 
ual perception, which varies with individ¬ 
ual s, is no longer an uncertain factor in 
testing automobile headlights—the variable 
human equation gives way to electronics, 
which can grade 2,000,(X)0 shades of color 
or measure the intensity of a beam of light 
with the finiteness of micrometer-like pre¬ 
cision. 

• 

A new three-miniite test of night vision 
is being installed in Navy ships and train¬ 
ing centers to lielp in checking the fitness 
of men for duty as night flyers, night look¬ 
outs and other work requiring “cat’s eye** 
vision. 

Apparatus for the test is portable and 
consists of a luminous dial made of radio 
active material sandwiched between two 
discs of glass. The dial has a very faint 
glow. This illumination can be cut down 
still further by tlie use of filters. It is 
necessary for the inan taking the test to 
distinguish a letter T, showing tip very 
faintly in silhouette against the glowing 
dial. He must tell the position of the letter 
as it is rotated by the examiner. 
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Sally, the Service Maid 

j The Case of the Dual Volume Control 

I By NATE SILVERMAN 


S ALLY MASON opened her radio shop 
early this fine summer morning, briskly 
dust^ oflF her benches and her desk, 
placed freshly-picked flowers in the 
viisc on her desk and whistled cheerfully, if 
slightly off key. Her favorite tune, for the 
moment, happened to be Beseme Mucho. 

It was wonderful, just being alive on such 
a glorious day! She swept the floor of Sally 
Mason Service Maid, again dusted her desk 
and studied the diagram of an Edison radio 
combination. The schematic told her this 
ancient 8-tube radio-phonograph, using five 
27*s, two 45's and an 80 was a tuned radio 
frequency circuit. But she had known that, 
yesterday. 

The dual volume control, with a single¬ 
pole single-throw switch for the A.C. Line 
did not worry her; that was standard. But 
this volume control had a single-pole 
double-throw switch, which she had been 
too busy to trace, yesterday. Too busy. 

She put on her shop coat, sat down at 
her desk and her straiglit little nose 
wrinkled, then she frowned. A dual volume 
control with two switches was something 
she had never before encountered. But she 
would figure it out—or else I 
The phone rang and she said: “Radiol 
Sally Mason. Service Maid . . . Yes, Mrs. 
Cartwright . . . yes. I have . . . No. not yet. 
No. ... I don’t think these controls are 
available ... Of course! . . . Yes, Pm 
studying the diagram this very moment . . . 
Who knows? . . . Yes, Mrs. Cartwright 
. . . Thank you, Ma’am.'* 

She hung up the receiver and began to 
stare at the schematic. So that extra switch 
was for the phonograph! Well! It had 
taken her a long time to solve that. But 
she had! 

Sally walked to her bench, turned the 
tuner section of the chasis over and in¬ 
spected the volume control. Yes; just like 
the.diagram. Then she shrugged. So what? 
What good was it? Without an exact re¬ 
placement, which meant she could not com¬ 
plete the job, she had succeeded merely in 
wasting her very valuable time. Next time 
they came in with an old radio she’d ex¬ 
amine the volume control, first thing 1 
Her little hands became very busy, as 
she began to replace the dial cord on a 
Philco table model. Her mind was busier. 
Much busier than her flying little hands. 
She wondered if Dad, who was a thousand 
miles away, teaching radio fundamentals 
to men and women in the armed forces, 
could do anything about that Edison with 
its incredibly complicated, unavailable vol¬ 
ume control. 

It made her grin, just to think of Dad. 
He could do anything in radio—or almost 
anything about . . . well, anything! Almost 
tempted to write and ask him for help, she 
gritted her teeth and clenched a small fist. 
No; Dad didn’t raise any quitters! 

Many things were on her mind, but one 
thought persisted in coming to the surface. 
She fought very hard, just as she had for 
two months now, not to even think of that 
husky young soldier boy. Yes, Technical 
Corporal Dan Bryner had been very nice, 
very helpful when she had been stuck with 
that Emerson. Silly of her to have used a 
3,000-ohm field speaker to replace a 
speaker that r^uired only a 450-ohm field I 
Well, that dial cord was on; the job was 



Fig. I, above—Sally and the Corporal get to the heart of the Edison volume control circuiti 
The dual variable resistor is the unrepairable and irreplaceable component. 


done. What’s next? Okay; let’s get tliat 
Crosley. Probably a burned out 35Z5, or 
maybe a 50L6. The numbers of the tubes 
made her remember that the Emerson— 
the one the Technical Corporal had helped 
her with — had a 35Z5 and a 50L6. Angrily, 
Sally tossed her head, and her soft luxuri¬ 
ant brown hair flew in her face. Play¬ 
fully, she twisted her mouth and blew up 
at the hair in her face. Then— 

Someone was laughing. It was a man’s 
voice. 

“Sorry. Miss Mason,’’ said Technical 
Corporal Dan Brjmer, a tanned hand over 


his mouth, 'T just couldn’t help it. If you 
could only have seen yourself!” 

Sally cocked her head sidewise and in¬ 
spected him. He misunderstood her sudden 
flush of embarrassment. 

“I’m sorry, Miss Mason,” said the Tech¬ 
nical Corporal. Then he shrugged his 
heavy shoulders and grinned. “Every time 
we meet, I make you angry! I wonder 
what it is about me that you so dislike.” 

Sally’s warm smile made him grin. “You 
were kidding,” she said, “so why can’t I 
have fun, too? Good morning. Technical 
(Coiitmucd on page 686) 


Fig. 2, right—Break¬ 
down of the circuit in 
Fig, I, showing the 
function of each part. 
One section of the 
control shunts the aer¬ 
ial, the other controls 
R.F. cathode bias. 
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COVER FEATURE 


Photo courtesy Tho HalUcraftcra 

MOBIU RADIO STflTIOn 

T that coufd be^caHed°Soml^ which has come down to us from the earliest attempts to build radios 

T^feSif®' o En. SCRl^!VrusTrat^*o^ourlH"^^^^^^ 

<J, e SCR-299 is the ultimate in m^dity and i»wer. The transmitter is the Hallicrafters HT-4 

inodincd to meet the exact- 

I mg specifications necessitated _ j 

by its work as a mobile radio. 

It is a 450-watt voice 
and C.W. set, which had been 
thorougldy tested and proved 
as an amateur rig before be¬ 
ing drafted into the service 
of the country. It is powered 
—as are the receivers and 
an electric heater also in¬ 
stalled in the truck—by a 
117-volt Onan generator in a 
trailer behind the truck. The 
equipment includes two stan- ' 

(Conthtucdonpage70l) 

Signal Corps Photos 
The five illustrations show several views of the 
Army's SCR-299 in various types of conveyances. 

Phantom above is e good view of the power plant. 
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The device described below was originally used as a “baby 
alarm** but may be adapted to a large number of different 
uses. Readers will itnmediately think of a burglar alarms 
^ “open sesam^* door opener^ and others. An excellent point 

^ is that the apparatus can also be used as a pre-amplifier. 


By J. S. WORTHINGTON 


T he apparatus described was desifi:ned 
and constructed to meet the need of a 
warning that a baby was awake and 
crying, the ^^drooni being some dis¬ 
tance from the sitting room and cries very 
difficult to hear (especially with the radio 
on!). It could also be arranged to give a 
warning in tlie garden or anywhere else 
required. The sensitivity is such that a low 
moan or whimper two feet from the micro¬ 
phone will cause a relay to close, so operat¬ 
ing a buzzer at the remote point. 

The heart of^he unit is the rectified feed¬ 
back stage shown in Fig. 1. The valve is 
biased so that the relay will just release 
after being operated. When a signal is im¬ 
pressed on the grid it is amplified and fed 
back via C2 and the rectifier-^-R2 network. 
Due to the rectifier a D.C. voltage is built 
up across R2, in opposition to the fixed 
negative bias. This is applied to the grid 
through the de-coupling resistor Rl. In¬ 
creased plate current passes and the relay 
operates. The rectifier used was of the metal 
type but there seems no reason why a 6H6 
or other tube should not be equally good. 

Using a carbon microphone with 20 Ma. 
current through it. good results were ob¬ 
tained with this circuit, but sensitivity was 
hardly adequate for the purpose, though 
normal speech one foot from the micro¬ 
phone gave reliable operation. The relay 
used was of 1,000 ohms resistance, operate 
current 2.1 Ma., release current 0.5 Ma. 


No dou1)t a more suitable relay would im¬ 
prove the sensitivity, but such things are 
not easy to obtain in wartime. 

To obtain adequate sensitivity an amplify¬ 
ing stage was added, resistance-capacity 
coupling being used with a high-mu triode. 
This resulted in the circuit arrangement 
shown in Fig. 2. The amplifying stage is 
normal in every way ; neon-bulb stabiliza¬ 
tion of H.T. voltage was incorporated, and 
the adjustable bias necessary for the relay 
tube was obtained from a potentiometer 
across the supply. The neon lamp was of 
the pilot lamp type and was actually mount¬ 
ed behind an aperture in the panel. 

The apparatus at this stage performed its 
duties very satisfactorily, but it was realized 
that it also contained the essentials of an 
efficient pre-amplifier. In these days of 
shortage the prospect of combining several 
functions in one piece of apparatus had 
great attractions. By providing an input 
volume control and arranging to use the 
feed-back condenser C2 and the impedance 
of the relay winding as output coupling 
components and disabling the rectifier net¬ 
work, at high gain, high quality amplifier 
was available. These changes were made 
very simply, by incorporating an output 
jack which was made to perform the neces¬ 
sary switching as show’ll in Fig. 3. The 
cathode by-pass capacity was also increased 
and a dual purpose input transformer in¬ 
stalled. 



Fjg. I —A rectified feedback unit builds the 
signal up to trip the alarm-energizing relay. 


An additional refinement incorporated at 
this stage was the inclusion of a resistor in 
the negative return lead to provide* inicro- 
phonc energizing current and so eliminate 
the microphone battery. The heater supply 
was used to operate the remote buzzer to 
make the unit completely self-contain^. 
When used as a straight amplifier the bias 
control for V3 should be set so that the 
'tube draws its normal plate current for 
class-A operation. An attempt was made to 
improve the device by including a coupling 
choke in series with the relay winding, but 
the improvement when used as a straight 
amplifier was negligible and operation as a 
relay was impaired owing to the consequent 
slowing of the D C. rise and fall due to tlie 
inductance, so it was omitted in the final 
version. 

Adjustment is very simple, all that is 
necessary being to reduce the bias on V2 
by the variable resistor until the relay oper¬ 
ates, then, making sure the microphone is 
plugged in and the input volume control at 
maximum, increase the bias slowly until the 
relay just releases. After this the input 
volume control can be set at any level. 

The power supply used for this apparatus 
is fed directly from the A.C. line. This 
A.C.-D.C. circuit is only suitable where one 
side of the supply mains is grounded and 
care must be taken to see that the grounded 
side is so connected that it becomes the 
negative side of the output as one side of 
the microphone circuit is directly connected 
to negative high-voltage. 

A single-sectiou filter proved adequate 
to reduce the hum sufficiently for relay 
working though an additional filter section 
(Continued on next Poge) 



Fig. 2—Complete diegram of tlie relay circuit, showing the combination input transformer, which permits operation as alarm or amplifier. 
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Fig, 3 By a switching arrangement, the alarm becomes an audio amplifier when not in use as an alarm. This makes it two devices in one. 



fig* 4—Supplied with a limiter, as above, the 
apparatus will operate a tape recorder. 


is-desirable for use as an amplifier. For'this 
reason the power supply was built as a sep¬ 
arate unit, both units being provided with 
tube sockets for termination of supplies and 
connected together by a niulticore flexible 
cable fitted with a tul>e base "plug** at each 
end. When operation as an amplifier is de¬ 
sired a high quality A.C. power supply, 
normally used for other purposes, is plugged 
in place of the simple unit described above. 
This system of inter-connection lias long 
been adopted as standard on all tlie writer’s 
apparatus and has proved very flexible. 

By using the amplifier on a ixjwer supply 
which can also be used for other purposes, 
and by also having it fitted up so that it 
can be used as both alarm and amplifier, 
a multiplicity of uses can be secured from 
a small amount of apparatus. 

The uses to which the Rectified Feed¬ 
back Relay Amplifier can be put arc many. 
For instance, it is very suitable for con¬ 
trolling a tape recorder from the output of 
a receiver. High level input is not essential, 
reliable operation being obtained with a 
peak A.C. input to the stage of 1 volt. In 
such an application it is advantageous to use 
a limiter stage between the receiver output 
and the rela> stage to smooth out any varia¬ 
tions ir. signal strength. Such a limiter stage 
is usually of the plate saturation type where 
low plate and screen voltages are used to 
limit the plate current at high signal am¬ 
plitudes. A suitable circuit is shown in Fig. 
A. —Electronic Engineering, London. 


South Seas “Radio City” 


THE crude board shack illustrated is more 
• important than its appearance would 
suggest. It is the central (and at present, 
the only) station of the Mosquito Network, 
of Guadalcanal and the South Seas*. 

The new studios and transmitter, set up 
under direction of the Armed Forces Radio 
Branch of the Morale Services Division 
of the War Department, arc housed in a 
typical muddy grove of coconut trees in a 
central section of the island. The studio, a 
^ by 40 foot board sliack. is the last word 
in Guadalcanal luxury. Consisting at pres¬ 
ent of two rooms, a combination office and 
control room and the studio, its plans im- 
nie<liately call for soft-color decorations, 
involving a mosquito motif, in keeping with 
the “Mosciuito Network,** name adopted. 

Broadcasts are regularly scheduled each 
day from 5:30 to 8:15 am.; 11 a.m. to 1 
p.m., and 5 to 10:05 p.m., times most suited 
for listening by the troops. The programs, 
under direction of Captain Si>cnccr M. 
Allen, include news, entertainment and 
spiritual talks by chaplains, as well as re¬ 
corded music and variety shows shipped in 


from the United States. Local special events, 
hand concerts, religious ceremonies, and 
prize fights arc also presented. 

.-XII equipment, including a horizontal 
Marconi antenna, strung between two 60- 
foot coconut trees, was installed by Army 
engineers and signalmen under supervision 
of Captain W’ilford H. Kennedy, formerly 
with W KRC, Cincinnati, Ohio. Inside units 
include a Rosen console, two Audax turn¬ 
tables, two RCA riblKin velocity and two 
.\static dynamic microphones. All equip¬ 
ment is impregnated with a si)ccial com¬ 
pound against the excessive humidity. 

The transmitter, an RCA 1 kilowatt high 
efficiency rating unit, powered b^' a Signal 
Corps KVA generator run by a jeep 
motor, radiates a strong signal from 35 to 
50 miles. Reception at night under favor¬ 
able conditions, however, extends several 
hundred miles. Ihe assigned frequency 
carrier is 730 kilocycles. 

The Guadalcanal station is the second of 
its kind in the South Pacific. Another, in 
Noumea, New Caledonia, has been in op¬ 
eration several months. 
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Fig. 


left—A crystal circuit for producing supersonic oscillations. 


Fig. 2, rigSt—The magneto-striction circuit for the same purpose. 


Industrial Electronics 

PART VI — SUPERSONICS 


T he province of sound has long since 
been invaded by the electron in its 
conquering inarch through the arts and 
the sciences. Aided by electronic de¬ 
vices, sound has turned out to be an impor¬ 
tant source of a new and mysterious form of 
energy, Sound is not only amplihed by the 
aid of the electronic tube but it is created 
by it, in a large range of frequencies. The 
recording and reiiroduction of the human 
voice and music amounted to little until 
the electronic tube began its long and use¬ 
ful career in telejihony and radio. Indeed, 
if we stop to think about it, a very large 
portion of the electronic business of today 
involves the amplification, recording, re¬ 
production and radiation of sound. These 
are the ordinary, run-of-tlic-mill applica¬ 
tions. Not so well known is the new and 
fascinating supcrsonics. 

It is easy to produce electrical vibra¬ 
tions of a very high order. With short¬ 
wave oscillators, electrons can be made to 
swing back and forth in circuits millions of 
times a second. However, w'e have no sound 
reproducing apparatus that would respond 
to these prodigious speeds. If wc should let 
such currents flow through an ordinary 
loud-speaker, nothing but silence would pre¬ 
vail. In the first place, the diaphragm of 
the loud-speaker would be too bulky and 
massive to respond to these rapidly-moving 
currents, and even if it were able to re¬ 
spond, the human hearing apparatus would 
not be able to detect the sounds reduced. 
Twenty tliousand vibrations per second rep¬ 
resents the absolute limit of the capacity of 
ihe human eardrum. 

In his search for a “loud-speaker** that 
would dance to the tune of these ultra- 
rapid vibrations. Professor Robert W. 
Wood, of the Physics Department, John 
Hopkins Unixersity, turned to the use of 
quartz crystals. It is a well known fact that 
a plate of quartz, cut from a crystal 
in the proper direction, has the property 
of expanding and contracting under the in¬ 
fluence of a periodic electrical field which 
may be supplied by two thin metal plates 
in contact with its opposite surfaces and 
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joined to the terminals of a high-frequency 
electrical oscillator of sufficient power. Cab 
culations show that a quartz crystal or plate 
1 cm. in thickness will respond to a natural 
frequency of about 300,000 vibrations per 
second. Consequently, if tlie crystal is placed 
in a circuit of powerful electrical oscil¬ 
lators tuned to the same frequency, res¬ 
onance occurs, and the amplitude of the 
vibrations of the quartz crystal becomes very 
great. It is by the use of a crystal of this 
tyi)e tliat Professor Wood was able to 
study the mechanical effects of such as¬ 
tounding rates of vibration. 

SUPER-SOUND WAVES 

The “silent** sounds produced in this way 
are capable of many curious feats. A glass 
tube, vibrated at a rate of 300,000 oscilla¬ 
tions per second, will scar the flesh of the 
fingers if it is squeezed tightly. Benzol on 
water is tlirowm into such violent action 
that it is driven off into the air as fine 
mist or smoke. Frogs swimming in liquids 
vibrating at this higli rate are killed, and 
glass tubes eventually succumb to the super¬ 
sonic frequencies that disrupt the ordinary 
molecular organization. 

Whileordinaryquartz crystals such asthose 
employed in amateur transmitters may be 
made to vibrate at super-audible frequencies 
by the use of a small oscillator, the ampli¬ 
tude of their vibrations is very small and 
unsuited for the work which Dr. W ood un¬ 
dertook. To obtain sufficient intensity, a 2- 
kilowatt oscillator wliichhad originally been 
designed for an induction furnace w^as used, 
togetlier with a bank of oil condensers and 
a large variable air condenser used with 
several pairs of coaxial coils for raising 
the voltage. The primary coils were made 
up of from 7 to 20^ turns of Litzendraht 
cable, the resulting coils varying from 16 
to 20 centimeters in diameter. The secondary 
coils, wound on glass cylinders and contain¬ 
ing from 100 to 250 turns, were nioiintcd 
within the primaries. 

Equipped with this generator of super¬ 


sonic frequencies, a diagram of which is 
illustrated in Fig. 1, Professor Wood set 
out to explore the wotulerland of sounds 
that hum and explode. By the use of this 
apparatus with a quartz crystal cut to suit¬ 
able size, sounds — if they may be called 
sounds — were generated with frequencies 
of from 100,000 to 700,000 cycles per sec¬ 
ond. The plates, which were in the form 
of circular discs, rested on sheets of lead 
(Cotitinucd on next pngc) 



Figs. 3, 4 and 5—Mechanical, magnetic and 
photoelectric methodsof producing oscillations. 
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Frodueers of sonies, or sound. Fig. 6 is fhe Mouiofone sysfem. Fig. 7 the fone-wheel of a Hammond organ and Fig 8 a phonograph picliup. 


at tlie bottom of a dish of transformer oil. 
The top electrode, which was formed I>y a 
<lisc of very thin sheet metal, reste<I on 
the upper surface of the quartz. 

It was during his early researches that 
Professor Wood found that it was neces¬ 
sary to immerse the quartz in oil, to ac¬ 
commodate the potential of 50,000 volts gen- 
i rated by tlic powerful oscillator. With the 
use of such high voltage, it was found 
iinpossiblc to produce the efleets outlined 
without the immersion in oil. Not only 
would there be sparking around the edges 
of the electrodes but the quartz plate would 
1 c broken to pieces as a result of tlie ex* 
ireitie vibrations induced in it by the ac¬ 
tion of the currents. By iinmcrsing the crys¬ 
tal in the oil bath, sparking was overcome 
:nd part of tiie energy imparted to the 
i*^ystal was sufficiently dissipated by com- 
1 rtssional waves in the oil. Even with this 



Fig* 9—Methods of pickup-amplifier coupling. 


arrangement. Professor Wood was always 
on the borderland of danger; for it was 
found that increasing the voltage much 
beyond 50,000 resulte<l in a loss of crystals. 

STRANGE EFFECTS OF SOUND 

A beaker of water lowered to a point be¬ 
neath the surface of the oil demonstrated 
a most remarkable phenomenon. The super¬ 
sonic frequencies at which the molecules of 
oil were responding was instantly com¬ 
municated through the glass to the water 
in the beaker. The surface of the water 
was at once puslied up into a mound, while 
millions of infinitesimal air bubbles ap¬ 
peared in the fluid. Wlien water is heated, 
precisely the same effect is produced; there 
is a rapid movement of dissolved air in 
the form of bubbles to the surface of the 
water. In this particular case, however, the 
bubbles did not go immediately to the sur¬ 
face but became entrapped in the nodes of 
tire standing waves which had been formed 
Ivy interference from the direct waves with 
(hose reflected down from the surface. When 
subject^ to the same process mercury was 
blown into clouds of fine particles project¬ 
ed up through the water, which soon be¬ 
came as black as ink. 

Maximum heating effects were produced 
with a small flat-bottomed conical flask 
drawn out to a rod of about millimeter 
in diameter at the top. Tlie flask was 
mounted on a solid support in a vertical ring 
and pillion device, and the distance between 
the flask and the crystal plate could be ac¬ 
curately adjusted. By bringing pine chips 
in contact with the top of the rod, these 
were caused to emit sparks and holes were 
burned through them. 

When a chip of wood was pressed tight¬ 
ly against a glass rod in contact with the 
sound generator, the rod was set to vi¬ 
brating at high speed, and the chip burned. 
When the same glass tulx? was permitted 
to come in contact with a plate of glass, 
it pushed its way through, displacing the 
glass in the form of fine white powder. By 
dusting circular glass plates with lycopo¬ 
dium, and subjecting the plates to the ultra- 
rapid vibrations, the powder arrange<l itself 
in symmetrical forms having a lace-like 
app<.arance. 

Among other interesting experiments 
performed by Dr. Wood was that of draw¬ 
ing out a glass tube and spraying the con¬ 
structed area with oil. When exposed to 
the vibrations by placing the bottom of 
the glass tube in contact with the rapidly 


vibrating supersonic generator, the oil es¬ 
caped into the surrounding atmosphere in 
tlie form of fine mist or spray, which fully 
demonstrated the exceptionally violent ac¬ 
tion into which the molecules were thrown. 

Perhaps the most interesting experiment 
of all these many experiments was that 
which tested the biological effect produced 
by the vibration. Red blood corpuscles were 
completely destroyed and the salt solution 
in which they are suspended quickly lost 
its torpidity and became a clear, red color 
very similar to the solution tfiat would be 
produced by analinc dyes. Unicellar or¬ 
ganisms, such as paramecia, were almost 
instantly dispatched and the cells torn open. 

Supersonics will one day find use in 
iiiedicine, pcrliaps in surgery and certainly 
in clicmistry and biology. The diagram. 
Fig. 1, docs not represent the only method 
used in the creation of supersonic waves. 
There is also the magneto-striction oscillator 
based on the 1863 discovery of Phillip Reis 
who found that steel or iron rods changed 
their lengths or expanded and contracted to 
a slight degree when magnetized. Thus al¬ 
ternating current or modulated direct cur¬ 
rents made such rods vibrate in a micro¬ 
scopic sense. 

PRODUCING SUPERSONICS 

W hen an iron rod is arranged concentri¬ 
cally within the two coils as shown in 
Fig. 2, sound generation may be carrie<l to 
a very high point. As tiiosc familiar with 
the simple regenerative circuit will see that 
this magneto-striction circuit, developed by 
pr. G. W. Pierce of Harvard University, 
is essentially an Armstrong circuit. 

Other means for the generation and mag¬ 
nification of sounds by electronic means are 
illustrated in Figs. 3 to 6. The first method 
is purely electrical rather than electronic 
but the other methods involve electronic 
amplification. The one shown in Fig. A may 
he duplicated experimentally by revolving 
an ordinary gear wheel near the poles of 
a sensitive telephone receiver. A second 
telephone receiver connected to the first 
will give off sound, the frequency of which 
will depend upon the number of poles (teeth) 
on the gear wheel and its r.p.in. 

This very principle has been applied in 
the Hammond and other electronic organs. 
The actual rotor of the Hammond machine 
is illustrated in Fig. 7. This peculiar shape 
is used to generate a precise wave form. 
Current from the simple generator shown 
CCouimucif on piHjc 688) 
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; PRACTICAL ELECTRONICS 


PART V—RECTIFIERS HIGH VACUTJM AND GAS-FILLED 


E LECTRON-TUBE rectifiers make di¬ 
rect out of alternating current. Elec¬ 
trons arc emitted from the hot cathode 
in great numbers and flow readily 
from it to a plate in the tube if that plate 
is kept at a voltage more positive than that 
of the cathode. If the plate is negative and 
the filatnent positive, a negligible number of 
electrons are emitted from the cold plaW 
(at ordinary operating voltages). So. if 
voltage is applied first in one direction, then 
the other, the tube will seem to have a 
very low resistance (speaking in terms of 
Ohm’s law) when the negative voltage 
is on the cathode, and a very high resistance 
when it is on the plate. See Fig- 1- 

It is necessary to know something of the 
characteristics of the dozens of different 
tyi>es of electron-tube rectifiers, if we are 
to use the right one in the right place. It 
is also important that the tube not only be 
properly selected for the job, but be op¬ 
erated under the right conditions. This is 
esi>ecialiy true for the gas-filled rectifiers. 
These tubes are very easily damaged if 
xarelessiy oi)eratcd or abused. 

Complete information on ratings and op¬ 
erating conditions may be obtained from 
receiving tube manuals for smaller types, 
and from the technical data sheets issued 
by manufacturers, for the larger industrial 
tubes. 

Iligh-vacuum tubes, such as are used for 
rectifiers in most radio receivers, are sim¬ 
pler and more rugged. They have four 
important characteristics which must be 
considered; peak current, average current, 
peak inverse voltage and forward voltage. 

inverse voltage (Fig. 2-a) is the 
amount of hack-pressure the tube will stand 


By FRED SHUNAMAN 

before ‘ breaking down" and carrying cur¬ 
rent from plate to cathode. When this oc¬ 
curs the tube ceases to be a rectifier, and 
there arc serious consequences. Such an 
arc-back is likely to release gases from the 
metal elements of the tul)e, and make it a 
poor type of gas-filled rectifier, with char¬ 
acteristics altogether different from the 
original ones. Several arc-backs may de¬ 
stroy the tubes usefulness entirely. 

A tube subjected to high inverse peak 
voltages may short across between the wires 
leading through the stem, in glass tubes. 
In sucli cases the glass cracks and the 
vacuum is lost, ruining the tube immedi¬ 
ately. 

Peak current is another rating important 
to the safety of the tube. It is the limit be¬ 
yond which even a few minutes* operation 
will damage or destroy it. If the current 
through a rectifier is increased much be-* 
yond the peak, si)arks will be seen jumping 
from the filament (cathode). Small pieces 
of tlie cathode coating arc actually being 
taken l)odily along with the emitted elec¬ 
trons. The cathode is—in most rectifiers— 
coated with a compound which is a much 
better emitter of electrons than the metal 
below it. Once this surface is destroyed, 
the tube becomes useless. 

Possibly the most important characteris¬ 
tic in well-designed apparatus is the aver- 
age output current. This may be increased 
by faults in the apparatus fed by the rec¬ 
tifier. and thus may increase due to defects 
in such apparatus. If the rated average out¬ 
put current is exceeded, the tube heats 
because of bombardment of the anode by 


the countless electrons rushing toward it. 
The plate (or plates) become red. If ex¬ 
cessive current is long continued, gases 
are given out which ruin the tube. If the 
current is not so heavy as to make the 
tube gassy, its life will still be shortened, 
due to rapid wearing away of the active 
cathode coating. 

Another voltage often given on technical 
data sheets is the rated forward z*oltage 
(Fig. 2-b>. (which usually appears in tul^ 
manuals as ‘A.C voltage, RMS*'). It is 
dependent on the i^ak inverse voltage, and 
is usually given for convenience. It does 
not refer to the voltage between plate and 
cathode inside the tube, which is the really 
important one to consider. This internal 
voltage droP depends not only on tlie for¬ 
ward voltage applied, but on the amount of 
output current — in other words upon the 
resistance of the load. If that is a low- 
resistance device, naturally more current 
will flow into it at any given voltage. As 
the numlicr of electrons leaving the cathode 
grows denser, the repelling effect on those 
still struggling to get out into the tube 
becomes greater. So, as the electron flow 
from cathode to plate increases, the voltage 
required to push the electrons across the 
space within the tube goes up. 

A tube cannot be considered an ordinary 
resistor, in which double the current will 
result in exactly double the voltage drop, 
but it does offer increasing opposition to 
increasing current. Tliis opposition varies 
with the amount of current flowing through 
the tube, so that a tube may seem to have 
several different resistances, if measured 
with different currents flowing through it. 
Therefore the voltage drop in a tube can- 
(Continned on page 694) 
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By I. QUEEN 


IND UCTANCE 

nn e t e r 


T he subject of capacilancc-iucasureinent 
has been discussed in recent issues of 
Radio-Craft, It has been sho\\n that 
such measurements are not at all diffi* 
cult for the serviceman and experimenter 
to make. The measurement of coil con¬ 
stants is slightly more complicated due to 
the fact that some coils possess appreciable 
self-capacitance. 

Fig. 1 shows what occurs wlien a tuning 
coil has a comparatively large sclf-capaci- 
tance. It has then in reality a large con¬ 
denser in shunt with its actual inductance. 
If the latter requires a given condenser to 
tune through a range of frequencies, it is 
quite possible that the self-capacitance is 
already a good portion of that required. It 
will then be difficult or impossible to cor¬ 
rectly design the tuning circuit other than 
by cut-and-ti y. 


A knowledge of the actual inductance of 
a coil is important when tracking is to be 
done. It is desired that all coils must be 
very approximately of the same true induct¬ 
ance and self-capacitance. Coil measure¬ 
ments are also of im|)ortance where the 
ultra-high frequencies are involved. Here 
the physical constants may mean little, since 
the difference between a coil of 3 turns 
and one of ZYi turns may prove surprising! 
Any slight change in shape or spacing of 
the turns may thiow the tuning circuit into 
another band altogether. 

Some measuring device to find whether 
the desired inductance is higher or lower 
than desired would save much time in mak¬ 
ing final adjustments. 

The measuring instrument should be 
quick and easy to use, cover a wide range 
of values and be simple to construct. The 


range of from 1 to 1000 microhenries woiild 
cover the broadcast band as well as the 
ultra-high. For example, a coil of 1000 mi¬ 
crohenries will resonate at 500 Kc. when 
shunted by 100 mmf. 

Two general methods are available for 
the measurement of small values of in¬ 
ductance; the bridge and the resonant 
methods. The first is difficult to construct 
for high-frequency operation due to shield¬ 
ing requirements. It is often used at low 
frequencies, however, and this eliminates 
the effects of self-capacitance. 

On the other hand, at low frequencies, 
the ratio of resistance to reacTance becomes 
large, and as the bridge user is well aware, 
much manipulation is necessary since both 
components must be balanced for a correct 
null. 

The resonant method gives a quick indica¬ 
tion and may be used at the frequency at 
which the coil will probably be used. Un¬ 
fortunately, tlie use of but a single fre¬ 
quency does not take into account the ef¬ 
fect of self-capacitance. The measurement 
will therefore show a lower inductance than 
is actually the case. 

The instrument to be described here 



Schematic of the inductance meter, including electronic voltmeter for indicating the point of resonance on which measurements are based. 
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makes use of two frequencies, whereby the 
effect of self-capacitance is compensated for 
and the true inductance indicated. Besides, 
we are in a position to find the self-ca¬ 
pacitance should it be required. The device 
is for lalxJratory use, and was recently 
very completely described in I tireless 
World (London). Its construction is well 
withi!> the means of the serviceman and 
should find ready application in his work¬ 
shop. 

A block diagram of the instrument is 
shown in Fig. 2. An all-wave signal gen¬ 
erator is tuned by means of a calibrated 
variable condenser to the resonant ire- 
(|uency of tlie unknown coil an<l a known 
fixed condenser. Resonance will be indicated 
on the VTVM (which need not be cali- 
“ bratc<l). Now the coil is switched to another 
fixed condenser and again resonance is es¬ 
tablished on the generator. The difference 
between the two rca<lings obtained on tlie 
calibrated condenser of the oscillator is the 
true inductance of the coil with its self-ca¬ 
pacitance accounted for. (The VTVM con- 
^ sists of a diode rectifier and a triode with 
; a 0-1 ina. meter in its plate circuit.) 

2 THEORY OF THE METHOD 

We will first develop the required theory 
! so that the reader will not only be in a 
I better position to construct and use the 
instriiinent. but he will he able to make any 
changes in the design to suit his own re¬ 
quirements. 

In Fig. 3 the procedure used in taking a * 
J measurement is shown. L is the coil to 
j be measured, Co its self-capacitance, and 
! Cl, C, are two known fixed condensers. 

First we swfteh in Ci and tune the oscillator 
i to rcsoiiancci The well-known frequency 
1 1 

• formula is f 5= -- - 

\ 2aVLC 

The above formula shows that for a given 
j frequency the product of L ^ C is constant. 

Since the frequency of the oscillator and 
; that of the tuned circuit are equal we may 
write L (Cl -h Co) •= L^X where L, is the 
oscillator coil inductance and X is the oscil¬ 
lator condenser capacitance. L and h- must 
be in the same units. Likewise for Ci, Co 
and X. 

Switching now to C» and tuning for 
resonance again, we may write L (C- -j- Co) 

I = L^Y where Y is the new oscillator capac¬ 
itance value. Subtracting from the first 
formula we easily obtain 

L (C —C.) =U (X-Y) 

U (X — Y) 

or L =- 

^ C. — Ca 

For convenience we make Ci = 2 C 2 and the 

formula becomes L = — (X — Y). The 
C. 

inductance is then proportional to the dif¬ 
ference of the capacitance readings. 
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For complete ease of operation we might 
make L- = C;. If the oscillator condenser 
is directly calibrated in capacitance units, 
the unknown coil is simply the difference as 
read on the dial. It is also possible to make 
L^/Q equal to, say 1/50, in which case the 
calibrations on the condenser may be 1/50 
that of the actual capacitance value. Small 
numbers on the dial may be much more eas¬ 
ily handled, of course, so that the latter pro- 
ce<^lure will be follow’ed. 

The oscillator condenser used in this par¬ 
ticular instrument is of the straight-line ca¬ 
pacitance type (semi-circular plates) having 
a range of* 50-250 mmf. As mentioned in 
the previous paragraph we may calibrate it 
in units from 1-5 if Lj/C- equals 1/50. 
Straight-line capacity condensers were 
widely used in old-time receivers and are 
proliably readily available. The calibration 
may be done in accordance with the recent 
capacitaiicc-nieasuring articles in Kadio- 
Craft. Because of the straight-Iinc capaci¬ 
tance characteristic the calibration will he 
linear and only a few known points are re¬ 
quired. Fig. 4 shows a good arrangement 
of the final form. The point ‘‘1" corresponds 
to 50 mmf. and the “5*' on scale A corre¬ 
sponds to 250 riinif. 

For highest accuracy, the calibration 
could he done after the condenser has been 
wired into the circuit so that all stray ca¬ 
pacitances are accounted for. 

Scale B on the condenser is used to ex¬ 
tend fhe available range. When the first 
scale is in use 

L. 1 

E 50 

and for the second scale we make 
L, 1 

G~ 10 

so that a multiplying factor of 5 is ohtame<l. 
The values of Ci and G are fixed at 40 and 
20 MMF respectively. This fixes the oscil¬ 
lator coils at values of .4 and 2. microhen¬ 
ries resi)ccti\cly, for scales “A” and “B." 

We know that, at point “F’ on scale A 
the capacitance is 50 MMF and that the 
coil has a value of .4 microhenry. Using 
the well-known frequency formula wc find 
that we should obtain a frequency of 35.6 
Me. at point “F* on scale A. Now with the 
same coil and a capacitance of 250 MMF 
(ix)int “5’*) a frequency of 15.9 Me. should 
be obtained. 

This gives us several methods for cor¬ 
rectly designing the all-wave oscillator, \Vc 
may calibrate the straight-line condenser 
(including associated wiring) and then 
w ind the coil to cover the required frequen¬ 
cies at both cuds of the dial. Or we may 
first wind the coil to specified value (.4 
inicrohenry) and then find the proi^er point 
on the condenser to bring in the correct 
frequency. The tuned plate coil determines 
the oscillator frequency, the grid coil being 
untuned. 


Scale B is used when our oscillator coil is 
2 microhenries (multiplying factor of 5). 
Calculating the frequencies at each eiid of 
the dial now wc obtain 15.9 and 7.12 Me. 
respectively. 

Multiplying factors carry the range high¬ 
er as shown in the table Fig. 5. For instance, 
an oscillator coil of 4 microhenries being 
10 times larger than the original for the 
A scale multiplies this scale by 10. To 
multiply by 100, however, it is found that 
the oscillator coils become large and may 
e.xhibit large self-capacitances compared to 
Ca and Cs. For this reason, Ci and Ct are 
made 400 and 200 MMF. for this range. 
With G made 10 times larger, L= must be 
made 1000 times larger to obtain a multi¬ 
plying factor of 100. The table eliminates 
the need for calculating the constants for 
ttie different ranges. 

Note the convenient arrangement for 
scales C and D. C is the l>and-changing 
switch for the six coils used. D switches 
in the two sets of G and Cj as tlescribcd. 

In obtaining the ^allies for each C> and 
G the followMng procedure is followed, 
(Fig. 4). In order to take into account the 
various stray wiring capacitances, each of 
these condensers is in reality a small fixed 
condenser in shunt with a small trimmer 
which is varied until the required value is 
reached. 

In setting up the instrument the follow¬ 
ing procedure is a good one. The variable 
oscillator condenser may b? calibrated (with 
coil disconnected) at 50, 100, 150, 200, 250 
MM F, giving points 1,2. 3. 4, 5. The smaller 
divisions are marked off with equal spacing. 
Now Cl and C2 are adjustecl to proper 
values. Stray cai>acitaiices are taken into 
account by measuring them alter they are 
properly connected into the circuit. As men¬ 
tioned before Cl and C2 are 40 and 20 
MMF respectively, except for the two 
(Continued on page 702) 



Fig. A —The inductance meter's panel layout.' 
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VOCALIST 


PLAYERS 


36INCKE$ MINIMUM 


PLAYERS 


(3) VOCALIST WITH Piano 


(b)PLAYS 


(C) dance orchestra 


ANNpUMCeK 

LEADER 

VOCALIST 


O 

36 INCHES MINIMUM , 


SAXOPHONES 

^ GUITAR O 


’druSOOO^ 


Fig, I, left—Directional characteristic of velocity mike. Figures on side are 
degrees. Fig, 2, above—Set-up for vocalist with piano, players, or for orchestra 

and vocalist, 

PLACING THE MIKE 
IN SOUND STUDIOS 



Y 36 INCHES minimum'^ 


PLAYERS 


Fig. 3, left—The highly directional cardioid microphone, used in most stage instal¬ 
lations. Fig. 4, above—How its directional characteristics are used in theatres 

and dance halls. 


W E have seen that a subject of ex¬ 
treme importance in high-fidelity 
audio reproduction is that of pro¬ 
viding favorable acoustic condi¬ 
tions at the studio or auditorium. Also 
worthy of equal consideration is the proper 
placement of microphones with respect to 
the program sources. 

In broadcasting’s younger years, it was 
conimonly accepted procedure to use several 
microphones at various locations to pick up 
a program, particularly when working with 
large groups of performers. This seemed 
necessary at the time, due to the low seiisi- 
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tivity and inherently high noise level in tlie 
‘’telephone transmitters” of that era. How¬ 
ever, it w'as found that the outputs of the 
rnicropliones, when used simultaneously and 
fed into a common amplifier, were consid¬ 
erably distorted, due to phase differences 
in the sound waves arriving at the various 
microphones. Therefore, the advent of more 
sensitive and less noisy microphones natu¬ 
rally led to single-microphone techniques. 
In modern practice, the microphone is placed 
at such a distance from the group that it 
alone is usually able to provide 
the desired acoustic balance. Thus 
the practice of using several micro¬ 
phones simultaneously, witli ac¬ 
companying phase <listortion. is 
avoi<ltxl. O? course, when a certain 
desired empliasis can in no way 
be given a particular group 


when using a single microphone, it may be¬ 
come necessary to fade in one or more addi* 
tional mikes at certain times. This is done 
only during the time interval that the prom¬ 
inence is desired, to stress a certain vocalist, 
instrumentalist, aiinuuncer. or sound-effect. 
Absolute control of the individual micro¬ 
phone circuits in this arrangement ninst be 
exercised by a comiJctent engineer at the 
control-room mixing panel. Furthermore, 
extensive rehearsals and remote listening 
tests will usually be requires! to achieve the 
desired effects and proper balance of the 
several input circuits. 

The volume ranges of various musical in¬ 
struments denote their combination into sev¬ 
eral general groups, each instrument in a 
given group being placed approximately 
equidistant from the microphone. The lirst 
group usually contains the violins, violas, and 
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“Metered Sound” 

Muted Megaphone Helps Fit Hearing Aids 


cellos;.die second group, the piano, harp, 
clarinets, and flutes; the third group, tlic 
oboes, bassoons, E n g I i s fi horns, and 
(French) horns; the fourth group, the 
doublebass (string bass), tuba, and per¬ 
cussion section ; the htth group, iheiruinpcts 
and trombones. In dance bands, the guitar 
is in the first group, the saxophones in t!ic 
second or third, and llic banjo in the fourlli. 

The directivity characteristic of the veloc¬ 
ity or ribbon microphone is shown in Fig. 1. 

It is evident that this instrument is markedly 
directional, a properly which is practically 
independent of the frequency. This is of con¬ 
siderable advantage in remote broadcast 
pick'iips and public-address locations, since 
extraneous sounds arriving from side direc¬ 
tions will have Hlllc effect. Therefore, there 
is allowed more than a little improvement in 
balance, clarity, selectivity, and all-around 
naturalness. The speaker, vocalist, or musi¬ 
cal instrument should not be placed closer to 
the microphone than 2 feet, and a distance of 
3 or 4 feet is preferable. Neither should the 
microphone be placed closer than 3 feet 
from any solid reflecting surface. At shorter 
distances there is a tendency toward “hooiiu- 
ness.” At (a) of Fig. 2 is seen a common 
set-up used for a vocal soloist and piano 
accompanist. This arrangement permits the 
two performers to face each other, which 
allows for better coordination of timing and 
cuing. For any dramatic presentations, as 
shown at (h), the hi-<lirectional character¬ 
istic may be used to its fullest advantage, as 
the actors may be grouped aliout tlie micro¬ 
phone at tlic proper distances and positions, 
and all have practically unlimited freedom 
of movement. The dance hand set-up shown 
at (c) allows fine l)alance, and i^rmits the 
principals to coordinate their actions to the 
part each has on the program. For example, 
the announcer, band leader, and vocalist, all 
may take the pc)Sition before the micro¬ 
phone and facing the orchestra, at \he vari¬ 
ous times each of their particular |>arts may 
be called for. In public-address applications, 
this microphone may usually be placed with¬ 
in 3 or 4 feet of tlie speaker, but it is impera¬ 
tive that the direction of minimum sensitiv¬ 
ity is toward the loucl-s|)cakcr system. 

In many studio and public-address appli¬ 
cations, it is desirable to eliminate the pick¬ 
up of unwanted sound in the rear of the 
microphone, such as croud noise or rever¬ 
beration roar and echo. The “cardioid** or 
unidirectional velocity microphone is very 
useful for such purposes. As shown in Fig. 3, 
this instrument was designed to pick up 
sound arriving from one side otily, while al¬ 
most completely rejecting sound from the 
other side. The angle of useful pick-up is 
approximately 150 degrees. As with the bi¬ 
directional type, the source of sound should 
never be closer tlian 2 feet, with 3 or 4 feet 
preferred. Although this microphone may be 
used in many types of studio work, it is of 
particular advantage in the case of stage 
plays, auditorium studios, and in remote 
pickups at theaters, ballrooms, and night 
clubs, where crowcl noises may present a 
serious problem. By placing the microphone 
with its “dead*' side toward the audience, a 
20-decihel discrimination will provide the 
desired attenuation of audience noise. Fig. 4 
shows typical set-ups for plays and dance 
orchestras. 

In the filial analysis, the only satisfactory 
reproduction of sound is that which presents 
a pleasing effect to the lininati ear. Tlius the 
sound engineer must give due conskleration 
to the physiological process of hearing as 
well as the physical iiropertics of the sounds 
!)eing repro<Iiiccd. Therefore, the final proof 
of the value of any microi>honc set-up lies 
in actual listening tests over a high-fidelity 
monitoring system, conducted by one who 
has a trained car for music ami experience 
in the determination of high-quality sound. 
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T ests for fitting hearing aids have 
been considerably simplified by a de¬ 
vice described by Drs. Walter Hughson 
and Eva Thompson in a recent issue of 
the Journal of the American Medical Asso- 
ciaiiofK It is an ordinary acoustic mega¬ 
phone, suitably muted by four felt disks, of 
such size that when placed in the mega¬ 
phone they will be spaced at equal intervals 
along the flare. 

Apparatus for producing sound which can 
be accurately varied in volume is much 
rarer than accurate sound-measuring and 
analyzing equipment (though certainly no 
harder to design or manufacture). Esi)e- 
cially is it likely to be lacking in the offices 
of tlie usual ear, eye, nose and throat si>e- 
cialist who is commonly responsible for 
prescribing and fitting the hearing aid. 

Lacking correct apparatus, the practice 
is to test the patient by repeating words 
or sentences at progressively lower inten¬ 
sity levels, or moving farther from the pa¬ 
tient and repeating them at the same level. 
This method may he ^grossly inaccurate. It 
is extremely difficult to control the voice 
to give various gradations of intensity, and 
when walking away from a patient there 
is an instinctive tendency to raise the voice. 
It has been found, however, that it is easy" 
to maintain a relatively constant loudness 
for direct conversational si)eech. 

The muted megaphone offers a tech¬ 
nique which takes advantage of the con¬ 
stant volume tendency of the conversational 
voice. The person making the lest talks in 
a normal tone, which is attenuated by plac¬ 
ing one, two, three or four of the disks 
in the megaphone. 

By careful and accurate acoustic meas¬ 
urement it has been found that at a dis¬ 
tance 6 feet from the speaker normal con¬ 
versational voice is amplified 20 decibels 
by the use of a 2 foot megaphone, if tlie 
megaphone is damped or “muted*' by the 
placement of specially designed felt disks, 
the voice is attenuated or reduced from 10 
to 15 decibels for each disk. With four disks 
in place the voice is attenuated to a level 
at which only the normal hearing person 
can understand the spoken words. 

Conversational 
voice is from 40 to 50 
decibels above the 
normal thresliold.The 
unmuted megaphone 
Increases it 20 deci¬ 
bels more or from 60 
to 70 decibels above 
the normal threshold 
and an even greater 
increase may he ob¬ 
tained hy shortening 
the distance between 
the megaphone and 
the patient which 
may he necessary in 
the case of tlic pro¬ 
foundly deafened in¬ 
dividual. If each disk 
gives an attenuation 
of 10 to 15 decibels, 
the maximum attenu 
ation of the four 
disks is approximate¬ 
ly 50 decibels. Meas¬ 
urements have been 
made to determine 


whether there was frequency discrimina¬ 
tion. Tliis does not occur to any appre¬ 
ciable extent. In order to eliminate leakage 
of sound outside the megaphone a sponge 
rubber cushion is placed around the mouth¬ 
piece. The disks arc constructed of one-half 
inch felt backed by wire mesh for support, 
with a knob in the center to facilitate place¬ 
ment and removal. Two strips of tape are 
placed lengthwise inside the megaphone 
to keep the felt disks in place. 

The patient is seated in a chair 6 feel 
from the iinmuted megaphone an<i asked to 
repeat the test sentences spoken by the ex¬ 
aminer through the mcgaplione. The con¬ 
versational voice is either attenuated by the 
placement of the felt disks inside the iiiega- 
l>lione or made louder by shortening tlie 
distance between the megaphone and the 
patient, until a point is determined at which 
at least 60 per cent of the sentences can be 
repeated correctly. This distance is re¬ 
corded and maintained lliroiigliout the rest 
of the test. 

A hearing aid is then placed on the pa- 
lient s car. the type of aid and ifip ear on 
which it is used iiaving licen determined hy 
previous aiuliometric tests. One or two of 
the smaller felt disks are placed in the 
megaphone, sentences again delivered to the 
patient and adjustment of the volume con¬ 
trol of the hearing aid made. 

According to tite minimum rc<piirements 
for acceptance by the Council on Physical 
Therapy' of the American Medical Asso¬ 
ciation, an electrical heqiijig aid shall im¬ 
prove at least 30 decibels for speech the 
liearing of the deafened ear for which it 
is prescribed or fitted. If the patient can 
understand speech wiili liirec disks in place 
the aid is supplying a conipletely adequate 
gain of more than 30 decibels. If speech is 
not intelligible with the three disks the aid 
is inadequate. Four disks in place would 
mean a gain of about 50 decibels and is the 
maximum any hearing aid can jffive witliout 
distortion. In most instances this amount of 
gain is not necessary. 

This method should be iise<k of course, 
only when accurately controlled electrical 
equipment is not available. 
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TRANSMISSION LINES 


By M. N. BEITMAN^ 

T he increase in the use of higher radio fre- 
(jncncies for television, frcciiicncy niodtilation. 
and radio locator-detector apparatus is 
forcing radio scrvicenien to lx*conic accpiaint- 
ed with subjects previousl> considered outside 
the servicing field. I ransmission lines is one 
such subject. Any electrical* line whicli guides 
power between two iioints and has its pliysical 
(actual) length in the order of the electrical 
wave length being employe<l, is considered a 
transmission line. For complete understanding of 
the theory of transmission lines and their appli¬ 
cations. a certain amount ol college mathematics 
is essential. However, a good general idea of 
the behavior and uses of transmission lines can 
\)C obtained from this non-niathematical explana¬ 
tion. 

Transmission lines are used mainly for 
coupling the antenna to a transmitter which may 
be locate<l some distance awav . Besides this pri¬ 
mary application, lines are used as impedance 
matching devices (like transformers) ; in place 
of hiniiicd series or parallel tuned circuits, as 
all types of filters; and for higli frequency 
nieasurements. To understand how these func¬ 
tions are obtainable from lines whicli at lower 
frequencies (audio or 60 -C 3 xIe power frequen¬ 
cies) arc considered simply as conductors of 
electricity possessing onl> resistance, some new 
concepts must be introduced. 

Even a straight short piece of wire has both 
capacitance and inductance. Focus your atten¬ 
tion on a very tiny piece of the wire at one end 
and another tiny piece of this same wire a short 
distance away. Certainly these metal pieces 
(ixirts of the wire), as such, are separated by 
the wire between tliem which in turn may be 
considered as a resistor. This wire does have re¬ 
sistance and this rests ion ce produces a voltage 
difference (drop) betwxen the two tiny parts 
of the wire. The two tiny pieces of wire form 
also two plates of a condenser, with the sur¬ 
rounding air acting as the dielectric. No fixed 
quantity of air. or any special section of air, 
serves as the dielectric, but all air (and all other 
insulators in the universe for that matter) serve 
as the dielectric of this condenser w'liich we 
have just described. In a similar fashion, all 
other tiny portions of our wfire, form condensers 
with each other. 

In a like manner, it can be shown that the 
magnetic field produced by any infinitesimally 
small portion of the wire, cuts other sections 
of the wire and the effects of self-inductance 
are present. \\ e begin to see that any wire which 
may form a transmission line has, besides re¬ 
sistance, capacity and inductance. Also the leak¬ 
age present may be expressed as conductance. 


I^t us connect two adjacent, parallel wires 
to a high frequency generator (a radio trans- 

* Siiprom« Publications, ChiCngo. 



Specimens of co-axial cable, and a line of 



mitter will do). In a practical experiment, these 
parallel wires (or line) could he made by 
mounting two lengths of coptier w’ire on sui>- 
porting insulators, so arranged tliat the wires 
would run parallel, perhaps* two inches ai>art. 
The line could be coupled to the transmitter 
by being connected to a link coil placet! near 
the final tank coil. 

The electrical energy piocecds along the line 
at a definite rate. If our transmitter is producing 
a sine wave shaped voltage, as is the usual case, 
sine wave currents and voltages occur at all 
points along the line but with the actual instan¬ 
taneous values at time displacements which de¬ 
pend on the distance from the generator. 

The end of the line may reflect voltage and cur¬ 
rent waves. These may reinforce or reduce the 
original waves. In particular, if the line is an 
odd multiple of a quarter wave length (1/4, 3/4, 
5/4 of a wave length) and is proixjily terminat¬ 
ed for the puri)Ose, the reflected energy will 
be in phase w'itli the new forthcoming waves, 
and large standing waves will he developed. 
These standing vbltage waves can be <Ietccted 
with a neon bulb, while the current standing 
waves can be observed with a pilot bulb con¬ 
nected to an exploring single turn loop. The 
voltage and current standing waves are 90 elec¬ 
trical degrees out of phase. See Fig. 1. 

The fields produced by the two wires of a 
line oppose each other and very little radiation 
takes place. The main losses are the actual re¬ 
sistance losses of the conductors used. \ resonant 
line, therefore, has small losses and a high Q. 
As the two wires of a resonant line arc spread 
apart, radiation increases. Radiation resistance 
(losses of energy from the system because of 
radiation) also increases. Radiation can be pre¬ 
vented by using a coaxial cable. Such a cable 
may be flexible or solid and has one small wire 
conductor completely surrounded by (but in¬ 
sulated from) a conducting tube serving as the 
second conductor. The characteristics of coaxial 
cables depend primarily upon the ratio of the 
inside diameter of the pipe to the diameter of 
the center wire, and upon the dielectric. 

If the line we used for our explanation were 
infinitely long (that is, continued without an 
end), there would be no reflection from the far 
end, since this end would never be reached. 
There would be no standing waves on the line 
for any frequency since there would he no re¬ 
flection. In looking into the line, the generator 
would see a definite value of impedance which 
depends on the spacing of the conductors, size 
(Conlinned on f>age 673) 
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Fig. I—A simple transmission line, showing 
the physical and electrical characteristics. 
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STAGE-BY-STAGE TESTS 

Your SJigiial Generator Will Help You Find Hidden Troubles 


T he signal generator is a useful tool. 
It can be employed for other purposes 
besides alignment of a receiver. In 
stage-by-stage testing it pcrniits in 
many cases rapid diagnosis of the trouble. 
Ill Fig. 1 the diagram of a typical radio 
receiver is sliown. Let's use the stage by 
stage technique in trouble shooting in this 
set. 

First, by using the audio modulation sig¬ 
nal of 400 cycles i>er second, we can test 
the audio section. We tnay connect two leads 
from the audio tip jacks on’the generator to 
the two outside terminals of the volume 
control (R-26 in I'ig. 1), with the receiver s 
volume control set at inininnmi. Now, if 
gain is brought up by advancing the control, 
the audio note should be heard. If it is loud 
and clear we know the audio stages are 
working properly.If the note is not heard 
the generator prods can be shifted to the 
grid of the 6K5 and ground. Should tbe 
signal now be heard, we might look for an 
open in condenser 28. 

Let’s assume that no signal was heard 
with the generator connected to the 6K5 
grid and ground but that a signal does get 
through with the generator connected to the 
6F6 grid and ground. We would suspect an 
open in C-34, or possibly some defect in the 
6K5 stage, such as a bad 6K5. an open in 
its grid or plate circuit, or possibly a short 
circuit from grid to ground. 

All of these conditions would be possibil¬ 
ities. In finding the trouble \vc would elimi- 


By JACK KING 

natc, in a step by stei) process of reasoning 
and testing, all of the possible causes of the 
trouble. For example, whether C-34 is open 
or not can readily be determined by shunt¬ 
ing a new condenser across it and ob¬ 
serving the results. Whether there is a 
short from grid to ground can be deter¬ 
mined by insi>ecting the wiring and by us¬ 
ing an ohmnieter. By indicating the defec¬ 
tive stage or section of the set. the gener¬ 
ator technique speeds up the work and you 
don't need to test every circuit with the 
volt-obmmetcr. 

But suppose even the grid-ground connec¬ 
tion in the 6F6 stage docs not produce an 
audible response in the loud-speaker, what 
then? We may look for trouble in the 6F6. 
in the parts of the 6F6 stage, or possibly in 
the loud-speaker. Shifting the generator con¬ 
nection to the plate and ground in the 6F6 
stage will show whether the speaker is 
working. If we hear a signal now. we know 
that the trouble lies between the 6F6 grid 
and the 6F6 plate. The lack of gain might 
be dne to an open in the 6F6 grid circuit, a 
short from grid to ground, a weak emission 
6F6 or iK)Ssibly lower than normal beater, 
plate and screen voltages. A voltage test 
would quickly show the conditions in the 
6F6 stage. 

Because voltage measurements generally 
show the nature of the trouble quickly the 
signal generator technique is usually used 


only when there is some obscure or diffi¬ 
cult condition to trace, such as distortion. 
However, the signal need not, necessarily, 
be furnished by a serviccmaifs signal gen¬ 
erator. In a sense, a record player of the 
crystal pickup tyi>c is a generator, and such 
a record player is a bandy tiling to have 
around when checking for volume and dis¬ 
tortion. The output of tlie record player can 
be ted to the two end terminals of the vol¬ 
ume control (R-26) in a set such as this 
one. to provide an audio sigjial for checking 
purposes. It it is found tliat no distortion is 
heard when this is done, the trouble defi¬ 
nitely is localized in some stage ahead of 
the audio input stage, which is a very use¬ 
ful bit of information to have. 

Tlie distortion is shown up in many cases 
by a changing of the note of the audio gen¬ 
erator signal. It is somewhat easier to de¬ 
tect a cliange in a single frequency note than 
it is to detect a cliange in a composite signal 
such as the musical output signal of a rec¬ 
ord player or the music and voice insu¬ 
lated signal of a radio station. Tlicreforc, 
we can check readily by shifting the gener¬ 
ator connection along from grid to ground 
on each stage, being sure to use a blocking 
condenser to prevent disturbing any D.C. 
circuits. Unless the generator has larger 
than usual output, it may be found some¬ 
what difficult to test the detector circuit by 
feeding in a signal to the plate and ground 
of the 6K7 I.F. stage. In many cases a weak 
(Coufiiiucd on page 689) 



Fig. 1—The Philco 38-7, 38-8 and 38-9, a typical radio receiver shown here to demonstrate the technique of staqe-by-stage testing. 
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ELECTRON POWER PACK 

A Real D. C. Transformer with No Iron-Cored Parts 


By DAVID GNESSIN 


A ll radio and electronic equipment 
operates by virtue of the D.C. power 
i furnished by the power-supply stage. 
Except in ilie case of dry-cell bat¬ 
teries, banked to provide the necessary volt¬ 
age, or in the use of the greatly decreasing 
D.C. power lines, higli-voltage D.C. can 
be provided only by rectifying A.C. or 
converting battery D.C. into A.C. by me¬ 
chanical rotary or vibrating methods, then 
later rectifying in the usual manner. 

We arc concerned here with providing 
high-voltage D.C. from a secondary lead- 
acid or similar cell. To avoid using me¬ 
chanical means of raising the voltage (be¬ 
cause of irs large first cost aud icear of 
uioi'iftg parts) we will have to raise it elec¬ 
tronically. This brings up interesting con¬ 
siderations. 

Direct current is unique. Except during 
the instant it is switched on or off, its How 
through a transformer produces a steady 
magnetic field, which prevents the energy 
transfer required to raise the voltage. D.C. 
voltage may he reduced by dropping it 
through a suitable resistor, but it cannot 
be raised by merely passing it through some¬ 
thing else. A.C. can be raised, but DC. 
cannot. 



and a recfifier, and may have only one tube. 

How, then, is it possible to operate a 
radio receiver on a farm with only the 32- 
volt D.C. farm battery, or an automotive 
radio-transmitter in a boat with its 12-volt 
marine battery, when the tubes iti that 
equipment require voltages of 90 or more 
volts (D.C.)? 

The answer is: A low-voltage power- 
oscillator is operated directly from the 
battery, providing high reactive voltages 
in its output, rectified to produce high volt¬ 
age D.C. 

Using a dual-purpose tube, such as the 
25A7 shown in Fig, 1 (with its two sec¬ 


tions separated into two halves of the tube 
envelope for ease in reading the diagram), 
with one section acting as oscillator and 
the other section as diode rectifier, the 
power-supply stage is made as simple as 



(AUTHOR'S NOTE: Probably the only ELEC¬ 
TRONIC means of raising a low D.C, volUige 
to the high voltage D.C. n<}ce88ary to operate 
electronic equipment is the POWER-OSCIL- 
LATOR/RECTIFIER method described herein. 
With not a single moving part it is a radical 
departure from the conservative methods of pro¬ 
viding power-supply from a low D.C. source. Its 
analysis is described in detail.) 

Ilillliillllillilllilll[||[!||||||||||{ill!H^ 

any other method, with the distinction of 
haying no moving parts, ergo frictionless! 
With the possible exception of the arcliaic 
electrolytic interrupter this method has not 
been adapted for commercial use up to 
this time. 

Tlic primary source is a storage battery, 
sliowm in the diagram as a 24-volt lead- 
acid battery. This type was selected to best 
demonstrate the operation of the 25A7 
tube. Batteries of other voltages may of 
course he used, if their voltage is equal 
to the filament voltage of the tubes utilized. 
For example, the 12B8 tube could be used 
with a 12-volt battery. 

The battery supplies both ‘"A” or fila¬ 
ment voltage, and *‘B'* or plate voltage, 
from the same positive and negative ter¬ 
minals. In the description following, the 
letters “A” or "B** will be utilized to desig¬ 
nate filament or plate circuits, respectively, 
although it will be remembered the voltages 
are taken from the same battery in each 
case. 

The heart of this power supply is the 
power-oscillator circuit. This is the left 
section of the tube shown in Fig. 1. Refer 
to it frequently when following the de¬ 
scription. In this manner, its operation will 
be made very clear. 

If you know what an electron does, and 
how it can create a magnetic field, follow 
the description carefully, with frequent 
glances at the diagram, and you’ll have no 
difficulty in understanding how the circuit 
works, and why it docs what it docs. 

W’heii the filament is heated, the cathode 
—connected to the negative end of the B 
battery, evaporates electrons, which are 
drawn to the plate because of its positive 
charge (it is connected to the positive end 
of the B battery). Electrons go from the 
plate through Li back to the battery. 

can ignore the part played by tlie 
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screen and suppressor grids. Though they 
are important, iliey arc not necessary for 
the |>uri>oses of this explanation. The con¬ 
trol grid is important in the action we are 
describing. It is connected (through Lu and 
the grid-leak condenser combination R, and 
C) to the cathode, and hence is at the 
same voltage. But L.- is closely coupled to 
Li, through which a current is now flowing. 
As this current increases, a magnetic field 
is set up around Lj and also La. Now w atch 
what happens! A voltage is induced in La, 
whose windings are in such a direction 
that this voltage will make the grid end 
of the coil positive and the cathode end 
negative. But as the grid becomes more 
positive, electron How through the tube in¬ 
creases, which increa^^es tlie flow in Li. 
the magnetic field around it. and conse¬ 
quently drives the grid still more positive 1 

Obviously the current through the tube 
cannot just keep on increasing. Several 
things, such as the limit to llie cathode’s abil¬ 
ity to emit electrons, the increase in grid volt¬ 
age toward the battery’s liiuit, and the drop 
in plate voltage due to the increasing cur¬ 
rent bucking the impedance of coil Li. put 
a limit to it. Thus tlie current through the 
tube and coil is soon at a maximum, and 
stops increasing. It cannot remain steady, 
though. Just as soon as it stops increasing, 
the voltage on the grid is no longer inllu- 
enced by it. (Remember that only when a 
magnetic field around a coil is ittctcasiugf 
or decreasing can it induce a voltage.) So 
the positive voltage on the grid begins to 
disappear as it starts to return to its orig¬ 
inal condition of equi-poteiitial with the 
cathode. 

As soon as the grid starts to become more 
negative, less current can How through the 
tube. The magnetic field around tbe coils 
starts \o decrease, and a voltage is induced 
in Ls which causes the grid to become more 
negative. This continues till the current 
drops to zero, when of course there can 
be no magnetic field around the coils and 
no action on the-grid, which by this time 
is far negative as compare<I to the cath¬ 
ode. As the piled-up electrons on the grid 
stai t i<2 flow back to tlie cathode, the grid 
becomes more iwsitive. aixl the whole cycle 
starts over again. 

This is a condition of steady oscillation. 
Because the condenser-coil combination Li- 
Ci likes to charge and discharge at a definite 
frequency (a definite number of times a 
second), it is easiest for the tube to oscil¬ 
late at that frequeue}'. That is why we have 
Cl as well as Li. The grid-leak, R,. is used 
to keep the grid at an average negative 
potential when the tube is oscillating. Every 
time the grid goes positive it gets a few 
electrons from the cathode—^becomes a sort 
of plate, in other words. As these electrons 
flow off through Ri, the voltage drop gives 
the grid sufficient bias for best operation. 
C, is simply to let the rapi<l pulses (of radio¬ 
frequency) current around Ri, whose oppo¬ 
sition to their flow might be great enough 
to stop oscillation. 

Coil La is also coupled closely to Li, By 
means of its condenser Cr, it may be timed 
to resonance with the oscillating circuit. Its 
impedance to the rapid alternating currents 

(Continued on page 690) 
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World-Wide Station List 


Edited hy ELMER R. FULLER 


R adio is following Amcricati soldiers 
of the Allied Expeditionary Forces as 
they move into Europe, with a service 
unlike anything ever attempted before 
in military history. The R1»C has inaugu¬ 
rated the f>roa<lcast of many' kinds of Ainei- 


ican and British program material to the 
troops on. the continent. This set up is un 
dci the joint supervision of radio personnel 
of the United States. Britain and Canada. 
News hiofidcasts arc transmitted every 
hour, and are given priority over other 


types of program material. The schedule 
is for seventeen hours daily startiiig at 
5 :5S am, British time. 

Following is the present schedule of the 
news broadcasts by the BBC. All times arc 
Eastern War Time. 


Time 


Frequency 

Call 

Time 

Frequency 

Call 

Time 

6:C0 to 

6:02 am 

11.68 

GRG 


9.58 

GSC 


7:00 to 

7:15 am 

11.68 

GRG 


9.69 

GRX 

10:45 to 11:00 pm 

9:00 to 

9:10 am 

15.31 

GSP 


II.68 

G RG 

11:00 to 

11:15 am 

15.31 

SSP 


2.88 

GRC 


12 noon 

to 12:15 pm 

15.31 

GSP 

9:00 to 9:10 pm 

9.58 

GSC 


5:00 to 

5:02 pm 

11.68 

GRG 

6.H 

GSL 


5:45 to 

5:50 pm 

11.93 

GVX 


7.26 

GSU 


5:59 to 

6:00 pm 

9.58 

11.68 

2.69 

GSC 

GRG 

GRX 


9.69 

2.88 

GRX 

GRC 

12:30 to 12:4^ am 



2.88 

GRC 


6.01 

GR8 


6:45 to 

7:00 pm 

11.93 

GVX 

10:00 to 10:01 pm 

9.69 

GRX 



Frequency CaH 


2.88 

GRC 

6.01 

GRB 

9.58 

GSC 

6.11 

GSL 

7.26 

GSU 

7.12 

GRM 

2.88 

GRC 

9.51 

GSB 

6.15 

GRW 

9.58 

GSC 

6.11 

GSL 

7.26 

GSU 


The BBC gives a complete review of 
their programs daily at 10:15 am, 2 pm, 
5:15 pm. an<l 10 pm. Also Sunday. Wednes¬ 
day, and Friday Jit 8:l5 pin; Monday, Tues¬ 
day', and Thurs<lay at 8:20 pin; and on 
Saturday at 9 :30 pm. 

In the near future, the publishers of 
Radio-Craft will make an awai d of a Listen- 


Post Certificate to active observers who are 
sending in rc^wrts regularly. These are now 
Iieing printed, and will be ready for mailing 
soon. \Vc can still use monthly reports from 
a few more observers; so if you wish to 
become associated with us. please write. 

If yon dig up any information on any of 
the new Allied Nations radio stations in 


Eurojic, let us in on it. In this way wc can 
get it to all of our readers and short-wav^ 
fans. Also rememher that only through your 
reports can wc keep our station list and 
schedules up to date. Due to conditions, we 
can keep in constant corresiKindence with 
only about half the total number of broad¬ 
cast administrations in the world. 


Me. Call 


Location and Schedule 


Me. 


Call 


Location and bchedule 




i-uwaiivii aiiu 


5.M5 PMY 

5.900 LRSI 
5.905 XGOA 

6.025 AFH9 


6.040 WRUW 


BANDOENG, NETHERLAND IN¬ 
DIES; heard Ol 6:45 pm. 

BUENOS AIRES, ARGENTINA. 

CHUNGKING. CHINA; 10 am to 
1:45 pm. 

ALLIED RADIp—ALGIERS: h^ard 
relaying "Voice of America' at 
5 r*m. 

BOSTON, MASSACHUSETTS: Cen- 
tral America beam. 9:30 pm to 
2 am 


6.040 

AFHp 

ALLIED RADIO—ALGIERS; 4 to 6 
pm daily. 

6.09B 

ZRK 

Capetown, south africa; i 

heard at 10:30 pm. * 

6.100 

VPD2 

SUVA, FIJI ISLANDS; 1.45 to 4 30; 

6.165 

HER3 

BERNE. SWITZERLAND; 9:30 to II 
pm, except Saturdays. 

6.190 

■ . 

ATHLONE. IRELAND. 

6.990 

XPSA 

CHUNGKING. CHINA; 1:30 to 
3:10 am; 7 am to noon. 

7.171 

XGOY 

CHUNGKING CHINA; East Asia 
and South Seas beam. 7:35 to 
9:40 am; North American beam. 
9:45 to 11:40 am; European beam, 
11:45 am to 12:30 pm; East Asia 
and South Seas beam, 12:30 to 

1:45 pm 

7.19 

COCG 

HAVANA. CUBA; heard in after- 
noons. 

7.260 

GSU 

LONDON. ENGLAND; North 
American beam, B:15 pm to 
12:45 am. 

9.100 

ICA 

NAPLES. ITALY; heard at 10:45, 
pm CBdinq CBS. 

COPENHAGEN. DENMARK; heard 

8 to 11 pm; under German con¬ 
trol 

9.520 


9.540 

VLG2 

MELBOURNE, AUSTRALIA; 8:10 
to 8:45 am. 

9.646 

XGOY 

CHUNGKING. CHINA; East Asia, 
and South Seas beam. 7:35 to 
9:40 am; North America beam. 
9:45 to 11:40 am; European beam. 
11:45 am to 12:30 pm; East Asia 
and' South Seas beam, 12:30 pm 
to 1 :45 pm. 

9.700 

WRUS 

BOSTON. MASSACHUSETTS: Cer»- 
tra! America beam, 7:30 pm to 

2 am. 

9.730 

XGOA 

CHUNGKING. CHINA; IJO to 
2:40 am; 6:30 to lO am. 

9.855 

KWIX 

SAN FRANCISCO. CALIFORNIA; 
Australian beam, 1 to 8 am. 

lO.OSO 

$UV 

Cairo, EGYPT; heard callinq New 
York occasionally on Sundays. 


11.000 ?lP 

1 1.040 CSW6 

11.090 - 

11.145 WCBN 
11.145 WCDA 

M.4I0 - 

11.500 VPLIO 


11.535 DZA 
M.600 - 


11.616 COK 


NETHERLAND IN- 
Brazilian I 


BANDOENG. 

DIES. 

LISBON, PORTUGAL: 
beam, 6:45 to 6:45 pm. 

PONTA DEL GADA, AZORES; 
heard at 2:4S pm. 

NEW YORK CITY; European beam. 
6 to 6 am. 

NEW YORK CITY; European beam, 
5:15 to 7 pm. 

"RADIO DAKAR." FRENCH WEST 
AFRICA; 3 to 5 pn. 

BARBADOS. BRITISH WEST IN- 
DIES; heard testing on a Sunday 
afternoon. 

BERLIN, GERMANY: afternoons. 

ROUMANIAN FREEDOM STA¬ 
TION; 1:45 to 1:55 pm; 4:15 to 
4:25 pm. 

HAVANA CUBA; "The Voice of 
Liberty' noon to midnight. 


11.633 


11.65 

11.66 
11.69 

H.7 

11.7 


coex 

GRG 

XGRS 

G6W 

HP5A 


11.705 S6P 


11,705 
11.71 


CBFY 

VLG3 


1:15 to 1:27 pm; Sundays. If:l! 
to 11:27 am. 

HAVANA. CUBA. 

LONDON, ENGLAND: 6 to 7 pm 
SHANGHAI, CHINA; 11:15 am t< 
12:30 pm. 

LONDON, ENGLAND. 

PANAMA CITY, PANAMA; eve 
nings. 

STOCKHOLM, SWEDEN; 2:45 U 
3:10 am; 7 to 7:55 am; II am tc 
2:15 pm; 2:30 to 5:15 pm; 9 tc 
10 pm; Sundays only, 4'am tc 
2:15 pm. 

VERCHERES, CANADA; II am t( 
noon. 

MELBOURNE. AUSTRALIA; Tahit 
beam, in French, I ;55 am; Britisl 
beam, 3 am. 

(Continued On page 697) 
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. Calling all dogs , , . cat at the corner of Seventh and Oak . 


. Hurryl" 
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Electronic Tube Symbols 

Adherence to Fundamental Principles Prevents Costly Mistakes 


I N reading or drawing radio schematic 
wiring diagrams, the tendency to ignore 
the drawn syml>oI and to rely upon the 
written designation to explain the tube’s 
function is very strongly manifested. 


The reason for this is obvious. Many tech¬ 
nicians and engineers lack the practice to 
fully interpret tube symbols aixl thus gain 
the greatest efficiency and speed in work¬ 
ing with blueprints. 

It is not always true that a tube svin- 
bol indicating a diode’s function should be 
drawn as a diode. If the tube used is a 6Q7 
and only the diode portion is used in the cir¬ 
cuit application, the tube symbol must, none 
the less; be drawn representative of the 6Q7 
tube. 

If a tube possesses two plates for fullwavc 
rectification and only one is used as shown 
by the schematic, the other cannot merely 


By CARL E. WINTER 


be left out of the symbol, it must be shown 
so that the engineer or technician can tell 


at a glance what type of tube is actually 
used and can quickly estimate its operating 
characteristics and circuit requirements. 
The unconnected elements of the tube should 
be terminated at the circle indicating the 
tube’s envelope. 

By adhering to this method of direct rep¬ 
resentation, the possibility of errors get¬ 
ting by all concerned is greatly reduced. 

Careful use of tube symbols will also sim¬ 
plify the drawing of the necessary corre¬ 
lated tube socket, tube base, and wiring 
diagrams. 

If, for example, a 6X5 rectifier is d^awn 
as a diode and marked 6X5, the reader of 


a schematic can usually identify the tube as 
possessing two plates. But if, by some error 
the legend ‘"6X5” is not shown or is acci¬ 
dentally written as '‘6Q7”, the tube socket 
drawings, tube base diagrams and wiring 
diagrams may all he prepared for the 6Q7 
tube’s connections. Many headaches follow 
when eventually the error is discovcre<I. If a 
tube symbol is drawn lo represent a par¬ 
ticular tube such confusion is reduced to a 
minimum. 

Many tiilx?s which have their elements in¬ 
ternally connected are used in present day 
circuits. Similarly, only certain elements of 
other tubes are actually wired to circuit 
comi>oiients. These are factors which nuist 
not be ignored in drawing schematics. 

While it may not be essential to show 
unused elements and connections in a 
schcrnatic they arc definitely needed in wir¬ 
ing diagrams and tube socket drawings. 

As in most things this principle of ad- 
liering too rigidly to graphical symbolism 
can be overdone. There arc only a few basic 
types of tubes although the tubes of each 
type may run well into the hundreds. The 
basic types have generally recognized sym¬ 
bols to represent them and if these few are 
studied and known they will serve to re¬ 
duce the major problems arising from tube 
symbolism in radio circuit diagrams. 

The use of graphical tube symbols in 
actual wiring diagrams is not general prac* 
tice. It is customary in this type of draw¬ 
ing to lay out pictorially the tube>socket 
with its pin-indicating numerals and draw 
the wires leading to them. 

In this pictorial work the possibility of 
confusion is very small. Wiring diagrams 
are usually used in conjunction with 
schematics and tube socket drawings. 

Tube socket drawings picture the tube 
base itself with callouts to indicate which 
prongs are “hot” and which arc not used. 

The type of illustration shown in most 
tube manuals is not a true graphical sym¬ 
bol of the sort used in radio schematics. 
Rather, it serves to portray the elements of 
the tube in a simplified pictorial fashion and 
(Continued on page 692) 
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Plates 

( AHOOES ) 



externally connected \internally connected 
elements -^ T08E elements 


coordination 
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and tube socket 
drawing 
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Fig. I—Standard methods of showing internal elements in tubes, also a tube base diagr 



DIODE 

(HALF WAVE RECTinER). 



ELECTRON-RAY TUBE 

(Twin indicato’r tvpe) 


basic tube types 




TRiOOE 



INDICATES 
GAS Type 



GAS TRiODE 




ELECT RON-RaY 
tube 




DIODE 

(full wave RECTIFIER J 


(J) 

INDICATOR lamp 


Fig, 2 Symbols for the commonest types of tubes. Slight modifications are needed for others. The cathode-ray tube is also shown 
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TRANSMISSION LINES (Coittluucd from page 668) 

liiiiiimiiNriiiiNiiiiiiiiiitriiiiiitiiriiriimiittiiiiiitiKininiimiiiimtintiiniitiriiiiiiirimiiiftiiniminiiiiiiiitiiiiiiiiiJiiiUiiiiiiiiiiiiijiimiiirnttiiiiiiii^ 


of the wirc selected an<l the dielectric 
employed. This impedance is called the 
surge or characteristic impedance. Suppose 
we cut our line a short distance from the 
generator. (A few feet of wire removed 
from an infinitely long line, leaves the line 
still infinitely long.) 

Looking into the infinite line remaining, 
the short line connected to the generator 
will see the characteristic impedance of 
this infinite line. See Fig. 2. Let us say that 
in this case the characteristic impedance is 
100 ohms. If wc replace the infinite line 
with a 100-ohni resistor, the short line con¬ 
nected to the generator will hehave exactly 
the same and will not distinguish between 
a 100-ohm resistor, or a 100-ohm cliarac- 
teriStic-impedance infinite line. In turn, the 
radio frequency generator connected to the 
input of our short line will see a 100-ohni 
imj)edance whether the line is infinite in 
length and has a 100-ohni characteristic im¬ 
pedance, or whether it is of finite size and is 
terminated in its cliaracteristic impedance 
of 100 ohms, as in this case. This is indeed 
a Simple way to increase the length of a 
line to infinity, and is of the greatest value 
in practical applications. 

ANTENNA FEEDERS 

A non-resonant parallel wire line radi¬ 
ates a negligible amount of energy and 
does not produce standing waves if it is 
terminated in its characteristic impedance. 
The effective voltage and current vary along 
an antenna, giving different impedance 
\ allies between any two points along the 
antenna. A non-resonant line may have its 
two wires make contact to the antenna, a 
short distance on each side of the antenna 
center. By moving the contact points closer 
together or further apart, the impedance 
needed to match the line is obtained. Max¬ 
imum power transfer will also occur when 
impedances are correctly niatclie<l. 

A single wire transmission line may be 
used. In this case, the wire is connected to 
a point of correct impedance. This point is 
usually some distance away from the cen¬ 
ter of the antenna. The return circuit is 
completed through the antenna-to-ground 
capacitance. The proper ailjustmcnt of a 



non-resonant line can be checked by striv¬ 
ing to obtain absence of current or voltage 
maximum points along the line. Fig. 3 shows 
several methods of connecting a transmis¬ 
sion line to an antenna. 

A line a quarter of a wave length long, 
connected to a radio frequency generator 
at one end and left open at the other end, 
will behave as a series resonant circuit. For 



3—Different types of antenna transmission 
linos. The Zeppelin is at lower right. 


of one meter, the line will be K of a meter 
long. At and near this frequency this line 
will hehave as a series circuit similar to 
one having a condenser and coil of values 
which would resonate at 300 MC. At fre¬ 
quencies considerably removctl from reso¬ 
nance, the behavior of the line and the 
lumped constants resonant circuit will dif¬ 
fer. In a like manner, a quarter wave 
length line short-circuited at the far end 
will behave as a parallel resonant circuit. 
Lines of a quarter wave length dimension 
are usually employed in practical circuits. 
Lines of longer pliysical length may be em¬ 
ployed, but they produce larger losses, are 
bulky, and require more material. 

A short-circuited quarter wave length line 
is often used as the tank circuit of a high 
frequency transmitter. Such a line is easier 
to adjust than a circuit made up of a coil 
and condenser and, further, has a much 
higher Q (smaller losses) at the frequen¬ 
cies employed. The short circuit at the far 
end need not be made; in practice, a con¬ 
denser of about .0005 mfd. may be used. 
This capacity serves as a practical short 
circuit for the R.F. employed. 

.-\t the short-circuited end, the current is 
maximum, since a direct path exists be¬ 
tween the wires of the line; while tlic volt¬ 
age is minimum (zero) because of tlie 
short. At the generator side these condi¬ 
tions are exactly reversed; the voltage is 
niaximum and the current is minimum. See 
the illustration of the current and voltage 
dist ribiition. 

LINES AS TRANSFORMERS 

The v'oltage varies along a short-circuit¬ 
ed quarter-wavelength line, being maxi* 
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mum at the generator end and zero at the 
short circuit. The current variations are in 
reverse to the voltage changes. If the gen¬ 
erator is left connected at one end, any 
voltage from niaximum to zero may be 
obtained by placing a suitable resistive load 
at a suitable point along the line. This ac¬ 
tion corresponds to that of a step-down 
transformer. 

Sliould the load be connected to the oi>eii 
end instead of the generator, while the gen¬ 
erator is connected to some intermediate 
point of the short-circuited quarter wave 
length line, a voltage step up will result. 
Transformers which step voltages up and 
down also match imjicdances. This is a 
more useful application of the line. 

Special short-circuited lines, known as 
stubs, may be used to tune out the unwant¬ 
ed reactive component of antennas or other 
elements, leaving only the resistive com- 
jKincnt to which power can be delivered 
far greater efficiency. This is a very im¬ 
portant application and is used extensively 
with antennas for high frequency work. 

Radio servicemen are accustomed to vis¬ 
ualizing radio filters as being made up of 
condensers and inductances. Since we now 
know that lines can be made to act as series 
and parallel circuits, they may be employed 
instcail. Because lines have much smaller 
losses, they form filters with much sharper 
characteristics. 

FOR MEASUREMENTS 

It is very difficult to make tests and 
measurements at very high frequencies. 
Usually tlicsc measurements must be made 
indirectly or by means of a comparison. 
Because the physical dimensions of a trans¬ 
mission line are easily measured and be¬ 
cause these dimensions arc related to elec¬ 
trical properties such as frequency, im¬ 
pedance, etc., transmission lines serve a use¬ 
ful purpose for making measurements in ihe 
radio laboratory. 

Tlie value of an unknown high fre<|ueiicy 
can be determined by connecting the source 
of energy to a line and detecting the dis¬ 
tance between successive voltage maximums. 
Under proper adjustments, this distance 
will be equal to one-half the wave length 
of tlie signal being considered. 


A weekly expcrimenlal tele-toon series, 
a cross between the newspa|)er comic strip 
and the motion picture cartoon especially . 
a<lapted for television, has been started on 
W6XYZ, Hollywood, Calif., owned and 
operated by Television Products, Inc. Char- . 
acter voices using ofiF-slage microphones ■ 
are synclironi 2 e<l with the camera focused * 
on a screen where each pencil m6ve of 
Frank Wel)I), cartoonist, is projected, '' 
Franklin Lacey and Shelly Mitchell por¬ 
tray the character voices. 


# 


News, quiz shows, vaudeville documen¬ 
tary programs and other material of an 
impromptu nature made up most of the 
program material when CBS resumed live 
telecast on May 5, Gilbert Seldes, CBS 
director of television told the Television 
Press Club of New York. 

CBS, with the theory that the thing tele- j 
vision docs best is to bring to its audience 
the unpredicte<l event, has attempted to 
carry that unrehearsed, impromptu atmos¬ 
phere into their studio presentations, Seldes 
stated. 
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PROGRESS IN INVENTION 


TWO VOLTAGES FROM ONE VIBRATOR 

Patent No. 2.347.165 


Cnnductea hy I. QUEEN 



A DEVICE to produce 
two different hiKh 
voltuRCS from one syn¬ 
chronous type vibrator 
has been patented by 
K. J. Auet. of Indian¬ 
apolis. Ind.. and as¬ 
signed to P. R. Mallory 
and Co. It may thus bo 
used to supply plate 
voltage and screen vol- 
tewe without the incon¬ 
venience and power 
loss of a voltage divider. 

The essentials arc 
shown in the schematic. 
A S-volt battery may be 
applied through a typi¬ 
cal filter system. The 
vibrating reed is origi¬ 
nally at rest on contacts 
T, U- Current therefore 
flows from the positive 
battery terminal through 
T.the electromagnet. PI 
and back to the nega¬ 
tive terminal. PI is 
thus supplied with only 
n weak voltage. 

The reed is pulled 
away from T, U and it 
contacU R. S instead. 
This shorts out EM and 
applies the full battery 
voltage across PI, so 
that EMF's are induce<l 
in the secondary wind- 


REMOTE MOTOR CONTROL 

Patent No. 2,345.778 


^HIS is a device invented by J. A. Van Lani- 
* meren of Eindhoven, Netherlands, to control 
automatically more than one function of a radio 
receiver. 

The two major adjustments made on a radio 
receiver are the tuning adjustment and the vol¬ 
ume adjustment. In sets to be operated at a dis¬ 
tance it is usual to make use of a remotely 
controlled motor to perform the tuning adjust¬ 
ment. Volume control is had at the receiver itself, 
or by means of another long lend. 

The present invention uses only one motor to 
accomplish both adjustments. As noted in the 
illustration, the shaft is movable axially. In the 
position shown, the volume control is being en¬ 
gaged by means of gears 4 and 6. If the shaft 
is displaced to the right, however, the tuning 
condenser would be engaged through gears 5 and 


8. Note that for the latter engagement, contacts 
10 and 11 close, shorting out the speaker during 
tuning. 

Energization of the motor may take place by 
two different means. One is direct, so that the 
armature is drawn into the motor and the tuning 
condensers arc rotated. The other means involves 
energizing the relay 12 shown in the figure. In 
this case the armature 13 is attracted, lever 14 
drops into the guide 15 and simultaneously the 
motor is electrically connected by the closing of 
contacts 16 and 17. With this means of control, 
the lever 14 opposes the tendency of the shaft 
to be displaced to the right and tuning may be 
done. 

The motor field has two distinct windings, 
either of which may be thrown into the circuit 
by proper push-button operation. Thus, the motor 
is reversible and may rotate in either <lirection. 


ings. Simultaneously, SI is connected through 
contact H across HI-f- and B — ^ground). 

The electromagnet having been shorted out. 
the reed falls back on T. U. and the full battery 
voltage is now applied across P2 with current 
now flowing in the opposite direction through the 
primary. Again voltages are induced in the sec¬ 
ondaries, this time of opposite polarity. SI is dis¬ 
connected from the external terminals, however, 
so tha^ this reversed EMF is not Present at B1 —. 
The latter thus only shows rectified voltage which 
may be filtered as shown. 

During this moment, also, S2 is connected 
through T to the terminals B2 -1- and B — , so that 
this voltage (of different magnitude than the 
first) is available. The cycle as Outlined alipve 
then repeats. 

A third secondary S3, of low voltage, is rectified 
by D and led to the A terminals, whore It is 
available for filament lighting of D.C. tubes. 

This circuit presents two advantages Over con¬ 
ventional vibrator power packs. Possibly most 
important is the fact that the filaments of the 
tubes—of whatever voltage—may be directly sup¬ 
plied from the vibrator transformer. It is unim¬ 
portant whether they are of the A.C. or D.C. 
type. Second is the opportunity of obtaining two 
separate B voltages ; with, of course, the possi¬ 
bility of combining them should that be expedient. 
These features might be useless in many standard 
applications (as where a 6*volt battery is used 
with a device employing 6-volt-filament tubes) 
but in special applications might prove extremely 
useful. It would also have application for special 
arrangements such as a power supply for a re¬ 
ceiver and a separate supply for a transmitter 
to facilitate break-in use. 

IMPROVED ELECTRON LENS 

Patent No. 2.347,982 

^HIS device is an invention of Charles H. Bach- 
■ man of GE suitcase electron microscope fame. 
It is designed to minimize the possibility of volt¬ 
age breakdown between different elements. 

In Fig. 1 we have a cathode 1 surrounded by 
an apertured element 2 through which a narrow 
electronic beam moves. Element 3 is at a high 
positive Potential compared with the cathode and 
accelerates the electrons. The object to bo investi¬ 
gated is at the center of the screen 4, along the 
micro8coi>e axis. 

The lens system L is shown composed of solid 
moterial except for an appropriately shaped open¬ 
ing to influence the electronic beam which then 
passes on and strikes the fluorescent screen 5. 

In the ordinary electron microscope, a possi¬ 
bility of voltage breakdown exists between the 
(Continued on page 689) 
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SPRAGUE TRADING POST 

. . : . / ■ t - 


A FREE Buy-Ex(hange-Sell Servke for Radio /Men 




ASK 

FOR 


THEM BY NAME 

If you appreciate the Tradinfir 
Post AdvertiainK Service — and 
hundreds of servicemen have told 
us that they do—we know we 
can count on you to ask for 
Sprairue Atom mtdicet dry elec¬ 
trolytic capacitors by name, and 
to insist on erettin/c them when¬ 
ever they are available^ Atoms 
are smaller, less costly, and are 
fully as reliable as the bi(r, old- 
fashioned condensers they re- 
pbace. Use them universally on 
all of your jobs. They're more 
dependable—they speed up your 
Work! 


FOR SALE —Precision No. 015 tub© check¬ 
er, new: Phlloo all-ware tjg. peneiator; 
Philco 02.t Toitolliunietrr; Itider's 1 through 
7; coll winder; Green-Klyer turntable: 
Philco 40-516 ladlo-phono cabinet: "A'* 
eliminator: 5" PM speakers In quantity: 
Wiiston 607 voltohmnieter: following tubes 
in Quantities, sld. brands, bo^ed. 50 to 
200 •>f ea. type: 3^, 30. 7«. 84. 41. 42, 
26. 5TI4G. 12J5. 0J5. 6Ii6. 6D6. 6C6. 30, 
34. Oti.\. AAA. Kadlo, 146-13 Nortlicni 
Blvd.. Mushing. L. 1.. N. Y, 

WANTED —Good, serviceable V-O-M of 

r ular make, and a-c test oKclllatnr. Caslu 
M. Jurden. 309 Clinton St., Newark. O. 

FOR sale —^N ew Thordarson transformers: 
J9P6.5: 19C45: 19C37; 65A73: 15H07; 

67D50: 19M13: 19.MH: 84D59: Stancor 

P3025: P5002: P5014: Kenjmi *^17: TI53. 
Also one mobile 2'/^ meter xinlttcr compl. 
with tubes: one 832 xmltter complete for 
2*/^ meters: 815 ditto: National NC'200 
receiver like new. M. A. Twilley. 505 Itircr- 
slde Drhe. Kssex 21. Md, 

FOR SALE —Superior 1240 tube checker, 
and Supreme 385 autofnatie analyzer and 
tube eheeker, b<»tb 60 eycle. Geo. A. Ea^t. 
Forest Itadio & .\pp!. Service, 148-100 
Forest Avc.. BufTeio. N, Y. 

WILL SWAP Rider's Voliohrayst No. 20A 
•lightly used. Win pay dlff. on RCA 
MI 3701 recorder or OQuivalent. Grand 
Rauio Service. Devils Lake. N. D. 

FOR SALE— Portable Simpson niu'ltltester 
and tube tester model 440. Glenn Cheno- 
wltJi. 909 E, Okluboma .\vc.. Tonkawa, 
Ok la, 

FOR SALE— Howard No. 436 Pre-amP.-650 
with 4 loops, in A-1 condition, $90. Clark 
Ross, Box 211, Ogden. Utah. 

FOR SALE OR TRADE— Spced-O-Print 
minientrruph machine with 5 reams paper, 
stencil paPor. brush, pads. ink. etc., $25. 
Will trade plus cash for record rbangcr: 
recorder: lilgti-imp. velocity nilke. llickok 
51 OX tube tester, slg. gen.: capacity tester, 
or ivluii liave you? F. U. Dllllon. 1209 N. 
OliTo Drive, liollpTwO 46, ^ilf. 



WANTED —One 1000 mmf. var. condenser, 
preferably Cardwell X.lL 1000 H.S. or Na¬ 
tional E.M.C.-1000X Frank T. Bootes, 
Ste. 2 ISanibart .\Pts. . Calgary. Alberta, 
Canada, 

FOR SALE— Precision dynamic Electrono- 
meter counter tube testor. No. 915. Usci 
but A-1 miditloii. Rodgers Appliance Shop, 
210 \V. Broadway. Red Lion. Pa, 

WANTED FOR CASH —Sig. generator In 
A-1 (^ditinn. also all kinds of tubes. 
Ilarold’s Radio Slio|). 320 S.W. Court Bl 
P endletu<i. Ore. 

SWAP OR SELL —.American Trans, ''bul¬ 
let mike. Will swap for late tube tester or 
8lg. generator. Also iiave few hard-to-g©t 
tubes and^12* RCA 8i>eaker. Arthur E. 
Kelly. 3 Nlra Ave.. Jamaica Plain 30. 
Mass. 

WANTED — Will pay cash (American mon¬ 
ey) f(r good V-O-M. Describe fully. John 
8. Mt^nlgliL lio.x 330, Niagara-on-iho- 
l.ake. Oni., Canada. 

WANTED— 913 cathode ray tube: I.F. stal 
456 kc.; 0-1 ma. meters; B.F.O. xformer; 
Pair liead Phones. Gene Leske. P. O. Bos 
510. llrlstoii. Pa. 

WANTED—A V-T-V-M: osdllmcope, 3*: 
large fluor cabinet for ItT speaker: and 
vertical recordings (traiixci Iptloiis) of 
scmi-classlcal and classical music. 33-1/3 
r.p.m. Pfc. Henry M. HofTard, 1605 8.V., 
Chicago V-^Iall slatloii; 732 W. Van 
Buren SL. Chicago 7. Ill. 

WANTED —TLiilicrafter’s Sky Traveler or 
^)ioj»hone EC-I. Cash. Pvt. A. Rutkovsky. 
Co. B, 1260 Kng. (C) Bn,. Camp Pickett. 
AIrglnia. 

WANTED for CaSH — .\ny quantity of 
50U>: 12SA7: 12SK7: 128Q7L 1A7: 1H7: 
35L6: 35Z5: IN5; 58; 80. Alwi want narls 
& CQpi. Send list, home Radio Ser^cc, 
21X8 Hurt St.. Cniial a, ,Nebr. 

FOR SALE—Tubes. Any voltage, any type. 
New—in sealed cartons. Wbiil do you nee 4 l ? 
Edw. IL Mold, 5940 Windsor Avc.. Phil¬ 
adelphia 13. Fa. 

NEEDED AT ONCE —Battery operated ilg 
generator, Rcadrlte 557 or similar, and 
Supreme dJagnometer. Harold F. Houtz. 
1305 MaPlo SU. Dallas. Oregotu 

FOR Sale— V ariety of parts from dis¬ 
mantled police xniittcr. Incl. meters, high- 
voltage filter condensers, welded Cransmit- 
tcr frame. DC geneniotors, transformers, 
etc. Write for list. Radio Division. Police 
Dept. Highland Park 3. Mich. 

FOR SALE —Raytheon BII 125 Ma. tube, 
♦2.75. Joluison Radio Service. 302 Oakwood 
8t.. .\ustin, Minn. 

WANTED —Ilallicraftei''8 8-27 FM-.m 
receiver or 8-31 mt-AM tuner with or 
Without an ampllller. Have two Cinauda-j 
graph LM 10-10 speakers fw sale or trade. 
A. 'C. Brooks, 70 Gibbs AvO.. Newport, 
Rhode Island. 

WANTED —Sig. generator sndi as Radio 
City 703. Supreme 571 or eqnlvalcnL Rob¬ 
ert Kllngo, Route 1. Woodstock. 111. 

WANTED— Comm, receiver in good work¬ 
ing condition for instruction <>f military 
Personnel. E. w. Bedwcll. RMl/C RtT) 
Not 1. Box 22I-A. Norfolk, Va. 

WANTED FOR CASH — Clougit-Brenglo 
osciUOBtx^ diagrams w instructions on 
models OA^ or CR,\. Vi n Tabcrna, 16 
Innis 81., Port itlchmond. N. Y. 


WANTED —Good lute tu1)e tester, also a 
voltohronieter m multi-tester. Jas. R. Cas- 
aday ^4 Wasp St.. North Charleston. 
South Carolina. 

WANTED— One 50L6GT and 25L6G or 
tube. HilUe's Radio Service, 9710 
Mt, Auburn. Cleveland 4. Ohia 

15-\vatt Webster Racine 
ampllflcr to use with Natl. Elec. Hawaiian 
std. guitars; 2-6l>l tu|)es: 3-6N7: 
1-5V4G: has 4 itiputi. 1 fot tnike. 3 for 
guitars or phoiK). 75 DB. Neat carrying 
case. Heavy duty speaker. Cost $116. W. P, 
Houghton. 3020A Rutger St-. St. Louis 4. 
SlissourL 

WANTED for Cash— SI g. generator, 
preferably A.C. any make or modeL T. IL 
Beaver. KJlIamcy, W. Va. 

FOR SALE —Portable Webslei- No. 42 
P.A. system. c.irix>ri mike, & carrying 
case for complete unit. Speaker has 25' 
ext. Perfect condition. $26. V. li Beck. 
542 Na 1 St., Fremont, Nebr, 


IMPORTANT NOTICE! 

We disceuraflo ofTcrx to buy or sell 
anything beyond the O.P.A. ceiling 
prices, and will not knowingly accept 
such ads tor the Sprague Trading Post. 


WANTED — PR- 15 receiver In A-1 eondl- 
tion. 8/SgL James I,. Webb. 2109 Wash¬ 
ington Ave.t St. Jose(>h 43. >la 

FOR SALE —Slightly nsetl Triplett 0-100 
micruumperes meter No. 321. $10. W. B. 
March. 324 N. 4 th St., Albuquerque, 
New Mexlca 

WILL TRADE a Ilalllcrafters' Sky'Buddy 
userl less than 50 hrs. for a tube tester of 
good make to test all tubes. .Adrian <?hap- 
peleir. 17 Elder Place. Indian Head. Md. 

FOR SALE Tlearlng aid In perfect condi¬ 
tion; also 4 auto radios; and mte 955 acorn 
tube. Taubers itadlo Slic^>. 310 So. Cicero 
Ave., Chicago. 111. 

FOR SALE —Supreme 85 port, tube tester: 
Dayrad 381 K port, rnbe tester. B«h In 
excellent cond. C. K. Rogers. 140.5 Wasli- 
Ingtmi 81.. N.E. Minneapolis. Minn. 

WANTED — Pliono recorder, also crystal 
mike. f^sb. Roi>t. Daniels. 3704 E 5tli 
SL, Spokane. Wash. 

TUBES FOR SALE- -Few each, unuscrl. 
mostly In sealed cartons. 30% off list: 
2A6: 4S; 6.A4/L/^: 6A6: 6B7: 6sn7GT: 
7V7: 12A: 37 : 09 ; 2.A3IL Ralph Hunter. 
12 North Street. Oitskill. N, Y, 


WANTED — Halllcrafter S-20R Sky Cham- 
P-Oii or S-I9 Sky Buddy comm, receiver. 
Must be A-1 rond. A- R. Green. 3921 
Hampshire Blvd.. Fort Worth 3. 'D'xas. 

SWAP— 16-tuhc 38 model Midwest chassis, 
all tubes, no speaker or tuning condenser; 
Philco 116 eompl., needs minor repair: 50, 
8! tubes, etc.: W. E. VIsatron: RCA photo¬ 
cells. use<l speakers, heavy chokes, trans,. 
1-F coils. H F colls, plume relay, enameled 
cu|>per wile: 5-gang heavy tuning con¬ 
denser; 6-400v 8 ttifd. Dub- large condens¬ 
ers. eic. Want PbtHo eqpt. or good cameras. 
w what have youf Edgar D. Growden, 818 
Oephait Drive. Cumberland, JMd. 

FOR SALE — S-11 Hallicrafler Super Sky- 
rider with crj-sial. 11 tubes. 15 -watt audio 
output, in Kootl condition, without speaker. 
$65. Max Shulslnger, 1205 E. 59th St., 
Kansas City. Mo. 

FOR SALE —Stancor P-10 xmltter comp!.. 
$25; y Dumont oscillograph Typo 164. 
$60: Green Flyer dual speed recording turn¬ 
table. $18: RCA recording & playback unit 
wtth mike, $179.50: also 300 tube* all 
kinds 1.5v toll7v: also output transformers 
& power; one eonrerier 6v to 225v D.C. 
Many otlier Items. Write for list. Bernard 
Williams, 716 Union St.. Co(Te)'ville. Kans. 

wanted — U irkok No. 180x sig. gener¬ 
ator. Cash. Chas. F. Kolb. 150 N. 52nd 
S:.. Philadelphia. Pa. 

WANTED —Sprague Master Radio Intcf- 
^ence Analyzer John Bennett. Uncasvlllo, 
Coim. 

FOR SALE—Ne^v and used tubes, all good, 
fc-r list and .50% off. Write for list or state 
wlial you nieil. FB7 plus Peak preselector 
phis noise limiter one unit all commercial, 
80-40-20 rolls, homemade pack. $30: 'Wp- 
Ictt r.igiiHl Ktmerutor. $10. F. K. Stevens. 
17 Plant Court, Jamaica Plain 39. Mas-s. 

FOR SALE — Halllcraftcre SX-23 less 
speaker, but with tubes ^ crystal. Uso<l 
only few days. Na 2 Rider's manual, early 
o^tJiKi. $5: Utah iKKwer transformer No. 
2*02. Utah rlMike No. 4001. ditto No. 4667, 
Utah mitput Liansfmmcr Na 8448 and Utah 
PfMeiitiouicter Na PW 20m ohms. Rublt 
Radio Service. 119 Laurel St.. LaPorto, 
Indiana. 


Swap — Factory rccondlHoned (Bough- 
Bienglc O.M.\ sJg. generator in brand new 
ccnditioii with all diarts and Instructions. 
Will trade wen fw any of following; Rec¬ 
ord clianger; Aerovox L-C cberker or C-R 
bridge; elrriroiiic voltmeter: or wiiat have 
VfHi? H, Lipsoii, Border Patrol, Box ^1, 
New Orleans. La. 

WANTED— One or two Weston or Jewell 
type 444 analyzers. Condition not too Im- 
Mrtunt as lofig as meters and - eloctrinl 
Parts are In fair order. T. W. Maxon, 17U 
Poplar Grove St.. Ballimoco 16 , Md. 


—YOUR OWN AD RUN FREE!— 

This is Sprague's special wartime advertising: service to help radio 
men gel needed parts and equipment, or dispose of radio materials they 
do not need. Send your ad today. Write PLAINLY—hold it to 49 
words or les.s. Due to the large number received, ads may be delayed 
a month or two, but will be published as rapidly as possible. Kemember 
that "Equipment for Sale" ads bring Itest results. 

DiflFcrent Trading Post ads appear monthly in Radio Retailing-- Today, 
Radio Scrvicc-Ilealer, Service. Radio News, and Radio-Craft. Sprague 
reserves the right to reject ads which do not &t in with the spirit of- 
this service. 

HARRY KALKER* Sales MannSer. 


SPRAGUE PRODUCTS CO., DEPT. RC-84 North Adams, Mass. 


SPRAGUE CONDENSERS 

KOOLOHM RESISTORS 


Obviously, Sprague cannot assume any responsibility, or guarantee £oo4s> ferviegs, etc., which might be exchanged thropib tbe above advertisements 
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New Radio-Electronic Devices 


OIL-FILLtD CAPACITORS 

The Capacitron Co. 

Chicago. Illinois 

A new and complete line of rectangular 
oil-type capacitors, Tyi)c BCR. lias re¬ 
cently been announced. Beside the BCR. 
Capacitors are available in the cylindrical 
can type. 

Made in standard container sizes and in 
voltage ratings up to 0000 V.D.C.W these 
new Capacitrons will meet Army and Navy 
specifications, including total salt-water 
submersion tests. 

These capacitors may he used as replace¬ 
ments for elcctrolytics in the lower voltage 
ranges, and in circuits designed for their 
own cliaracteristics in the higher voltage 
and square can types. 

Capacitron Bulletin 104 lists all perii- 
iient data including capacities, voltage rat¬ 
ings, container sizes, types of terminals, and 
mounting arrangement^. — Radio-Craft 



RHOMBIC ANTENNA 
TRANSFORMER 

The Andrew Co. 

Chicego, Illinois 

A new antenna transformer unit to 
couple an unbalanced 70-ohni coaxial 
cable transmission line to the 700-olim ter¬ 
minals of a rhombic receiving antenna (or 
to any antenna terminal stub of 700-ohni im¬ 
pedance) is announced. The efficiency of 
the equipment holds losses down to less than 
1 decibel over a frequency range of from 
4 to 22 megacycles. 

The transformer unit is designed for out- 
of-doors installation as close to the an¬ 
tenna terminals as possible; and it is boused 
entirely within a weatherprooi cabinet with 
a water-tight cover. Tlie waterproof hous¬ 
ings and internal insulation of the trans¬ 
former prevents the entrance of deleterious 
moisture, thus keeping efficiency high. 

Circuit design of the transformer unit 
provides for the distinct advantage of simple 
D.C. continuity checking throughout the 
whole length of the antenna from tlie coaxial 
cable input terminal iK>sition. thereby facili¬ 
tating antenna inspection and maintenance. 
The unusually broad frequency response is 
achieved by close coupling and by powdered 
iron transformer cores of high permeability. 
— Radio-Craft 


PORTABLE RECORDER 

Fairchild Camera and Instrument Corp. 
Jamaica. N. Y. 


DOUBLE CONNECTION PLUG 

James Mtllen Mfg. Co., Inc. 
Malden, Mass. 


The Fairchild recorder is designed for 
■ portable field service, meeting require¬ 
ments of direct lateral recording and repro¬ 
ducing of sound from 78 K.P.M. or 33.3 
R.P.M. disc up to 16 inches. The equipment 
is extremely flexible, usable either indoors 
or outdooi*s, and can be set up in a few min¬ 
utes with its easily-attached plug-hi con¬ 
nectors. 

The recorder mechanism has a selection 
of four cutting pitches; either from the in¬ 
side of the record to the outside or from 
the outside in, without the necessity of 
changing feed screws. The turntable speed 
is changed from 78 K.P.M. to 33.3 R.P.M. 
by shifting a push rod on the center pivot 
of the tunitable. Records may be put on 
and taken off without the necessity of re¬ 
moving any obstructing niechanij>ms. 
Equipment is supplied for operation on a 
115 volt/60-cycle power line. The power 
consumption is 70 watts. 

The unit now in production has a new 
magnetic cutter head replacing the old 
crystal cutter head: improved low-pres¬ 
sure pickup with a choice of crystal or dy 
namic type; and the weight of the machine 
has l)een lightened to 70 pounds. 

The Fairchild Portable Recorder uses the 
Fairchild Crystal Pickup as standard equip¬ 
ment ; it employs a piezo-electric crystal as 
the reproducing element and is solidly built 
of cast aluminum finished in telephone 
black and cbromiuiu. It is equipped with a 
permanent jewele<l needle with a stylus 
pressure of approximately one ounce. 

Available, at extra cost, is the Fairchild 
dynamic pickup, with frequency range from 
30 to 10.000 cycles, and unusually low dis¬ 
tortion content. This picku]) is exceptionally 
well suited for dubbing as well as high 
quality playback. 

The recorder is equipped with 110-120- 
volt 60-cycle synchronous motor whicli is 
dynaniically balanced and selected for quiet 
operation. The entire motor assembly is siis- 
I>ended below the recorder panel on a 
cradle which “floats’* independently of its 
associated equipment to isolate the motor 
vibration.— Radio-Craft 


SAFETY DOOR INTERLOCK 

General Electric Co. 

Schenectady, N. Y. 

A new door interlock switch is de¬ 
signed as an emergency device to in¬ 
terrupt control circuits where doors giving 
access to equipment are 0 |>ened when the 
power is on. 

It has a carrying capacity of 10 amp., 
110 or 220 volts A.C. or D.C.. and an emer¬ 
gency oiwning caiwcity of A.C. 7^4 amp., 
110 or 220 volts; D.C. on low inductive 
circuits, 5 amp., 125 volts; 2^ amp., 250 
volts. 

Application co\ers a wide range where 
doors, windows or covers must be inter¬ 
locked for tlie protection of the equipment 
and safety of tlie personnel, for example, 
doors on i^adio transmitters, X-ray and 
therapeutic machines, intrusion-preventing 
devices or burglar alarms, and signal con¬ 
trols for fire doors.— Radio-Craft 


THE 372 112 Plug is comiKict and easy to 
■ use. Made in black and red regular bakc- 
lite as well as low loss lirown mica filled 
bakelite for K. F. uses. Small circular de¬ 
pression on top for ’’color coding * or iiolar- 
ity indication. Designed primarily for use 
with the Milieu No. 37222 captive head posts 
and No. 37202 plates.— Radio-Craft 



RECHARGEABLE BATTERY 

Ideal Commutator Dresser Co. 
Sycamore, Illinois 



A ccording to the mamifacturcr, each 
of these batteries can replace up to 
400 or more dry cells. This is possible by 
merely recharging at con¬ 
venient periods. Special bat¬ 
tery chargers are used for 
this purpose and are avail¬ 
able in single and gang type 
—both for alternating cur¬ 
rent and direct current. Its 
timely value would appear 
to be the saving of critical 
material which can be ac¬ 
complished by using a per¬ 
manent unit in 
place of an 
‘expendable'* 
one. 

The I DEAL 
Battery saves 
critical mate¬ 
rial—one bat¬ 
tery replacing 
approximately 
seventy - five 
pounds of zinc, 
carbon and other materials. It has been 
generally distributed for casual use but un¬ 
der present conditions must be sold on 
priority. Regular recharging insures a 
bright, dcix?ndable light.— Radio-Craft 


0 


Five Frcncli-language broadcast stations 
across Canada are planned, if applications 
made to the Canadian government for lic¬ 
enses arc granted. One of these stations is 
to he in Montreal, one in Manitoba, two in 
Saskatcliewan and one in Alberta. These 
will be the first Canadian French-language 
stations to operate outside the Province of 
Quebec. 
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NOW HOGARTH IS ADMIRAL OF THE 
LOCAL FLEET. HE PROMISED THEM AN 

ECHOPHONE EC-1 




ECHOPHONE MODEL EC-1 

flHustrated) a compact communications receiver 
with every necessary feature for good reception. 
Covers from 550 kc. to 30 me. on 3 bands. 
Electrical bandspread on all bands. Six tubes. 
Self-contained speaker. 115-125 volts AC or DC. 


ICHOPHONE radio CO., 540 NORTH MICHIGAN AVE., CHICAGO 11, ILLINOIS 
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THE QUESTION BOX 

Comhicted by MONROE M. FREEDMAN, 

Radio Mechanics and Industkial Department, Queens Vocational High School 


All queries should he accompanied hy a fee of 50c to cover research involved. 
If a schematic or diagram is tvanled^ please send 75c, to coper circuits up to five 
tuhe^; over five tuhesy SlJOO. 

Send the fullest possible details. Give names and MODEL NUMBERS. Include 
schematics whenever you have such. Serial numbers of radios are useless as a means 
of identification. 

No picture diagrams can be supplied. Back issues: 1914, 25c each; 1943, 30c 
each; 1942, 35c each; 1941 and earliery if in stock 50c per copy. 


VOLT-OHM MILLIAMMETER 

? / would like to know how to con- 

vert 7ny 7nillia7nmeter into a volt~oh7n- 
meter. It has a 1,000 ohms-'Pcr-volt wiozv- 
TncTit. / require ratigcs of 5, 50, 250 and 750 
volts D.C. atid A.C. / have a sttiall half- 
7vave fficter rectifier for the A.C. My meter 
has an oluns scale, zvhich reads up to 1,000 
ohtrts .— A.K., Brooklyti, N. V. 

A. The schematic is given. You will find 
the 5-volt A.C. scale will not he correct, 
and your resistor will have to be varied 
from the original value of 4,500 ohms to al¬ 
low for the resistance of the rectifier. This 
changes with the amount of current through 
it, making correctness at all points on 
the scale impossible. Common practice is to 
adjust it for a correct reading at 2.5 volts. 
On the higher ranges any error introduced 
by changing rectifier resistance is too 
slight to he noticeable, A still higher scale 
may be added by putting a 45-volt battery, 
a 40,000-ohni fixed and a 10,000-ohm vari¬ 
able resistor in series with the high-ohms 
terminal. 

Your ohms scale is for low-ohm read¬ 
ings. For the two higher ranges, you will 
either have to mark a new scale on the 
meter — in the opposite direction —or use a 
chart, which can be pasted to the instru¬ 
ment. The medium and high scales should 
fall together, the one being exactly ten 
times the other. 


INTERFERENCE 

V 

• / have a Kennedy Model 26 T.R.F. 

rcceh*er. My problctn is interference. I 
cannot separate fuany stations 7'eccitrcd on 
my set. I do not knenv hozv to relict c this 
condition since. 

a. There are 7w trvnmers across loanable 
condensers. 

h. There are no slotted end plates on the 
variable condenser. 

c. All tubes are new as well as many 
parts. 

d. The set is completely shielded. 

IVhat can be done to reduce this inter- 
fercncef^B. IV., Brooklyn, N. K. 

A. Here are sonic suggestions which 
will improve your selectivity and relieve 
the interference in your receiver. 

1. Suggest shunting your variable con¬ 
densers witli 30 minfd. trimmers. Then 
adjust at the high frequency end of the 
<lial scale when tuned to a weak station 
in that range of the dial scale, 

2. Suggest trying a wave trap wliich 
sliould he adjusted to absorb partly or 
totally the interfering station. Circuit shown. 

3. Suggest shortening your aerial, 

4. Suggest changing the direction of your 
aerial with the “hot end” (point where lead- 
in is atlaclied to the flat top) away from 
the broadcast station. 

5. A line filter helps once in a while. 
You may construct one as indicated. 


ELIMINATION 



in Fig. 2 are half-pound rolls of bell-wire. 



VOLUME EXPANDER-COMPRESSOR 


• Please tell me 
tifli ether or 7iot 7ny 
volume expander 
(diag7‘a7n included) 
can be used as a vol¬ 
ume compressor for 
fuaking records. / 
zvoufd like to use it 
between an amplifier 
with rcsistancc- 
eouplcd 6J7 to 6K6 
and a carbon mike. 
If my expa7tdcr won't 
work both ways 
would you please 


suggest one that will operate with the am¬ 
plifier. / tvotild especially like to use the 
6H6, which / have. — K.H., Portsmouth, V a. 

A. It is not hard to make a volume ex¬ 
pander act as a compressor. It increases the 
grid and suppressor potentials of the am¬ 
plifier into which it feeds. Reversing the 
terminals of the 6H6 will cause it to de¬ 
crease the voltages on the screen and sup¬ 
pressor as signals increase. 

A double-pole double-throw switch is 
used to reverse the connections so that your 
device will work as an expamfer in one posi¬ 
tion and a compressor in the other. 
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''We fopay more" 

Maybe can, but how about the mil¬ 
lions of soldiers' families who must live 
on Army allotments? Every time you pay 
black market prices or buy rationed 
goods without points, you’re helping to 
send prices up—that’s the way inflation 
comes. And nobody can afford inflation. 


"My s/bre c/oesrtf (//sp/ay ceJ/ioy pricer" 

All retailers will if you keep asking them, 

“Is this the ceiling price?’* It’s the law. 
Ceiling prices must be displayed wher¬ 
ever goods under ceflings are sold. That’s 
t he system which has helped to keep prices 
80 much lower in this war than they were 
in the last. 


"/jasfe/orif tvanf Arc/orP' 

No — and our boys don’t want to fight! 
But they’re doing it — magnificently! It’s 
up to you on the home front to do your 
part to head off rising prices and inflation, 
help prevent producing a depression for 
our boys to come home to. Don’t be a 
SABOTEUR on (he home front! 


OiecA 6ofirouc// You should be 

proud if you’re the kind of loyal, patriotic American citizen who never 
pays more than ceiling prices, who pays her ration points in full, who 
shares and plays square with scarce goods! 

It is because of you and millions of women like you — cooperating 
with American merchants—that the cost of living has gone up only 
7 per cent since your Government’s price control started. 

But the end is not yet. So keep up the good work. Ask every time — 
“Is this the ceiling price?” Never buy a single thing that you can do 
without. Save your money — in the bank, in life insurance, in War 
Bonds. When you use things up, wear ’em out, make ’em do, or do 
without . . . you’re helping to HOLD DOWN PRICES! 

RADIO-CRAFT lor AUGUST. 


YOUR STORE WILL BE GLAO 
TO HAVE YOU ASK: 

"/jr M/s Me ce////j(f pt/cc f" 


A United States W.nr Message prepared by 
the War Advertising Council; approved by 
the Office of War Information; and contrlh* 
uted by this-magazine in cooperation with the 
Magazine Publishers of .America. 


"TSe sfbre/eeper m/y/rt yetrrtar/' 

You’re wrong there, lady. Good mer¬ 
chants appreciate customers who keep an 
eye on ceiling prices, who don’t ask tliem 
to buy On tlie black market, who never 
ask for rationed goods without points, who 
share and play square with scarce goods. 


Weasker/ 
Sfoo//s6 hiomep 

hr/y i/teye/or!/ 
ckec/i 

cei/rhry prices 


...'/fs Pro muc/r frouS/e" 

It isn’t a lot of trouble to do the little the 
Government asks — just remember to ask 
every time you make a purchase, “Is this 
the coiling price?” And it’s well worth 
Trouble — if it holds prices down, 1 ^- 
ens the danger of inflation. 
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Radio-Electronic Circuits 


EASILY-BUILT INTERCOM 


EXPERIMENTERS 


I wanted an inter-communication device 
for two-way communication between iny 
study and the kitchen. I tried several cir¬ 
cuits, using different tubes and various 
types of mikes and speakers. 

The final circuit, built up out of what 
materials were available, is installed in a 
carrying case and works fine business. The 
main unit is placed in the kitchen and a 
speaker is put in the study. The switches 
arc all on the main unit. When I get a call 
from the kitchen, all I have to do is an¬ 
swer back from where 1 sit without getting 
up. The volume is more than ample and the 
quality of voice is clearly understandable. 

The diagram is made out in some detail 
to avoid the necessity of further explana¬ 
tions. There is a little hum, which could be 
further eliminated if it were troublesome 
enough, by the addition of more filter ca¬ 
pacity. I tried resistance coupling between 
the two tubes, but that cut down the vol¬ 
ume and didn’t help the quality at all. The 
speakers are old,-type magnetics, 

Robert W, L, Mark, 
IVcllsboro, Penna, 


HUFI FROM OLD PARTS 

The high-fidelity phono .amplifier was 
made entirely from parts obtained from 
a few old broadcast receivers. It has 
enough gain to work out well with a micro¬ 
phone, too. 

The tubes arc common types, and can be 
substituted readily. Thus, a i)air of 56’s and 
a 2A5 would give results not much different 
from those with the tubes given. If you have 
a later set with 6-volt tubes, you can use 
a pair -of 6C6’s and any one of the 6-volt 
output tubes, such as the 41. 42, 6F6 or 6K6. 
The rectifier should, however, be one that 
can deliver at least 125 Ma., for best results. 

If your power transformer has no cen¬ 
ter-tap on the 2.5-volt filament winding, 
a tapped resistor connected across the 47 
filament will work. Use a 20- or 30-ohm 
center-tapped resistor and connect the 600- 
ohm cathode-biasing resistor to the cen¬ 
ter-tap- 

George S. Bahrs,. 

Burlingame, Califs 


Hadio42raft Is initiating a plan to overcome the bottlenecks created by the unavailability 
of many standard types of apparatus. The ingenuity of the American experimenter, technician 
and mechanic is hereby challenged to replace, rebuild or substitute unrepairable or unobtain¬ 
able equipment. 

Every month one project will be announced for the readers of this page to exercise their 
brains on. liadiO’Craft will pay a 

FIRST PRIZE OF $5.00 

for the best answer and one-year subscriptions for all others published. 

PROJECT FOR THE MONTH: Bottleneck No. 2—A simple and easily-constructed all-wave 
signal generator, accurate enough for fine service work, is needed on many a radioman’s 
bench today. What can YOU do to solve this problem? Let's have circuits, photos and stories. 

Suggestions from readers as to other bottlenecks are also welcome. What is your present 
pressing problem? If you want help with it, tell us so that wo can all get to work on it. 


A HIGH-GAIN PRE-AMPLIFIER 


This is a fine hi-gain (theoretical voltage 
gain 4900) lii-fidelity voltage amplifier. Its 
uses are legion. It makes a fine pre-ami)li- 
fier for PA work or it can be attached to 
a receiver to build up its output for head¬ 
phone reception. It can also be used with a 
relay for photo-electric cell work or for 
almost anything else you can think of. 

The frequency response characteristics 
arc excellent. Response is almost flat from 
its low frequency cut-off (around 100 cy¬ 
cles) to high frequency cut-off which is 
well above the audio range. Low frequency 
cut-off can be raised or lowered by multi¬ 
plying the values of C2 and C4 by 100 
and dividing by the desired cutoff fre¬ 
quency. 

For use with a radio receiver to secure 
increased audio gain the values of C2 and 
C4 should l>c changed to .0025 or .002 which 
gives a low frequency cut-off near 200 
cycles. The reason is that due to static 
crashes, etc., the amplifier may become over¬ 
loaded and motorboat. Raising the cut-off 
frequency considerably reduces the chance 
of motorboating although it does not hurt 
the fidelity of the amplifier too much. 

When receiving voice this loss of fidelity 
is not objectionable or even noticeable un¬ 
less one is quite critical. In fact this in 
many cases is a blessing in disguise since it 
considerably reduces static which usually 
is of a fairly low frequency and which is 
also cut off, 

This rig can be built quite cheaply since 




there are no expensive transformers to 
buy, and the single choke can be any you 
have around or even the primary of an old 
outputTransforrner, 


ParU List 


Rl — .5 Mes: Pot 
R2—1500 Ohm.s 
R3—.5 Meg 
R4—I Mck 
R 5 — 1500 Ohms 
R6—.5 Meg 
R7—1 Metr 
R8—260 Ohms 
(line cord) 
Cl—5 Mfd. 25 V 


C2—.035 Mfd. 

C3 5 Mfd. 26 V 
C4—.004 Mfd. 

C6—16 Mfd. 450 V 
C6—8 Mfd, 460 V 
C7—16 Mfd. 450 V 
VI—6F5 or* 6SF5 
V2 6F6 or 6SF5 
V3—25Z6 or 25Z6 
CH — A.C.-D.C. choko 


All resistors Vi-Watt unless otherwise specified. 
All condensers 400 Volt unless otherwise specified. 

William M. Luebbert, 
Los Angeles, Cal. 


t^pur OUTPUT 1 AUDIO 
I I I t rttANSFOPMER 
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OUTPUT fNPUT 


(,F7 /2A7 

Af£A rc/9s 30 vy. 


Left: The simple intercommunlcafor described by Mr. Mark. Only 
the pentode of the 6F7 is used. A 6J7 could be substituted here. 
Below: A phonograph amplifier easily constructed from old receiver 
parts. Resistance coupling makes for simplicity and quality. 
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TRY THIS ONE! 


SENSITIVE VOLTAGE DETECTOR 

A schematic for tliis vaciuirii-tuhc elec¬ 
troscope is shown here. Tliis device is ex¬ 
ceedingly sensitive and it may be used tor 
detecting static and galvanic charges. 

In determining the iwlarity of a static 
charge the electrified object is brought near 
the grid lead. If the charge is positive, the 
arjgon lamp brightens, it negative, it dark¬ 
ens. The polarity of a cell or battery may 
thus be found by connecting it in series 
with the connecting knobs and noting 
briclitness of the lamp. 

Many of tlie gold-leaf exjKjriments work 
well with this device. Shielding the tube 
helps to improve its performance. 

I Avis Savatgv, 

Kingston, N. 

jThis “floating-grid” voltage detector lias 
been described in Radio-Craff before, 
(Floating-Grid Relay, June, 1943) and, 
properly made, is a very sensitive device. 
^Editor 



j 


A.C.-D.C. CONDENSER TESTER 

The instrument as shown in the diagram 
will test condensers on cither A.C. or D.C. 

Electiolytics arc tested on D.C. by proper 
switching. By using A.C. (on other types) 
it is l>ossiblc to estimate condenser capaci¬ 
tance by noting the brightness of the neon 
glow. The greater the capacitance, the great¬ 
er the glow. 

Oi>en condensers show no light. Intermit¬ 
tent ones give an intermittent glow. 

E. Menzel, 

Tcl-Aviv, Palestine 



TEST PRODS 


removing wax from coils 

Many oscillator, I.F. or similar wax-coat¬ 
ed coils arc easily repaired by the compe¬ 
tent technician if the wax coating is first 
removed in the following simple and cflfcc- 
tivc manner. 

Fold three or four layers of ordinary 
Kleenex or similar absorbent tissue over 
the coil and press lightly over this with 
a hot soldering iron. The heat will melt 
the wax and the tissue wall absorb it. 

The coil is left practically wax-free for 
an easy rei>air jol». 

Merritt OberiiOltzer. 

Mifflin town, Penna. 


BROKEN WIRE INDICATOR 

Tliis is a useful and simple test instru¬ 
ment to have around the home or shop. 

Many radios or other electrical appliances-' 
arc out of order because of broken wires in 
cloth or rubber covered cables. These 
breaks may be found by connecting the hot 
leads from a model T Ford coil to each end 
of the wire to be tested. 

If the wire is broken the break will be 
indicated by smoke or even a very -small 
flame. 

LiiARi.ES Mann, 
Rouzei-znUc. Penna. 


EASILY MADE SOLDER 
DISPENSER 

This pencil-type solder dispenser devised 
at General Electric’s Schenectady Works 
prevents contamination of solder from 
handling and dirt. It was made of a piece 
of methyl methacrylate resin tubing. The 
brass nozzle is cemented into the body of 
the tubing with a press fit. Before loading 
the solder into the dispenser, it is form 
wound on a drill rod in a bench lathe. The 
operator pulls the solder from the disi>ciiser 
with pliers as it is needed. 



"PARTY LINE" TESTER 

Alter constructing the “Party Line” unit 
described by Mr. Lindsay Russell (July is¬ 
sue) I find that it is a “must” for the serv¬ 
iceman’s bench, when working with audio 
stages using transformers. 

I use a small speaker field as a pick-up 
and find it excellent for checking audio 
amplifiers and receivers. When it is brought 
close to an audio transformer or output 
transformer, the signal is audible through 
the “Party Line” unit, thus making a sig¬ 
nal tracer for A.F. 

Atkinson Radio Service. 

ZancsznUc, Ohio 



CLEANING OF DIALS 

Tlic old-fashioned black bakelite dials 
which are about the only type available now 
may be polished and cleaned up to make 
an excellent api>earanee. 

First clean them well with good old soap 
and water, and dry. Next, you will prob¬ 
ably notice that the numerals around the 
edge are dirty and yellow. Take a white 
crayon and go over all numbers and lines, 
filling them in. Wipe off the excess with a 
cloth. The ordinary wax of a white crayon 
will give as good effects as any other whit¬ 
ing material I have ever tried to use. and 
does not crack or fall out. 

Last of all. to give it a really shiny coat, 
polish the dial with ordinary furniture wax, 
after which any radio man would be proud 
to put it on his panel. 

James Long. 

Rcnnsclaer, Ind. 


HANDY WIRING AID 

A thin piece of Plexiglass 8" x 12" is 
sandpapered on one side only, or it may be 
sand-blasted, to give it a rough surface on 
one side. Now place over the diagram from 
which you are working, fastening the Plexi¬ 
glass down with thumb tacks. 

The diagram can now be easily read and 
all you have to do is trace over the part 
of the circuit already wired, thus showing 
y *11 what is yet to be done. 

The Plexiglass is not easily scratched or 
damaged, though of course ordinary care 
must l)e taken not to mar it. and probably 
scratches could be sanded or ground out. 

The glass may l>e washed or erased very 
easily and used over and over. The original 
diagram will not he soiled or marked up. 

R. M. Steelmaker. 
Miami, Fla. 
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PHANTOM SOUNDS 

(Cofiiinucd from page 652) 

safely be assumed that they have a neg¬ 
ligible effect in extending the frequency 
spectrum upward. 

Recent research in tlie physiolog>' of hear¬ 
ing has led to general acceptance of a tlicory 
of subjective tones based upon the response 
of the tympanic membrane (eardrum) to 
auditory stimuli. It is probable that the 
vibration of the membrane is synimetrical 
only for sounds of a low order of intensity 
owing to the damping effect of the ossicles 
(small bones in the middle car) in trans¬ 
mitting tlie vibration to the inner ear. Thus 
the car mechanism exhibits a non-linear re¬ 
sponse to sounds above a few decibels in 
loudness, the degree of non-linearity or dis¬ 
tortion being proportional to the intensity. It 
has been demonstrated mathentatically and 
corrolx»rated by experience that the distor¬ 
tion of sound results in the presentation of 
a somewhat different complex of overtones 
than that present in the original stimulus. 

A sine wave greatly amplified would be 
heard as a fundamental plus a series of 
overtones, a distortion introduced by the 
ear mechanism. It seems fairly conclusive 
that certain difference tones as well can 
be explained on the basis of tlie non-linear 
rcsi>onse of the ear, an assumption borne out 
by the fact that the apparent loudness of 
these tones is in direct ratio to the ititensity 
of the generating sounds. 

An additional factor that must be taken 
into consideration is the marked insensitiv¬ 
ity of the ear to sounds of low fretiuency, 
and a similar falling off in sensitivity to fre- 
(jiiencics above 5,000 cycles. Curves adopted 
by the American Standards Association i 
show that the energy in a 30-cycIe tone re¬ 
quired to make the tone just audible is more than a million times 
that required by a 1000-cycle reference tone at the threshold of 
hearing. Stated in another way, the 1000-cycle reference tone has 
an intensity of 0 decibels at the threshold, while the 30-cycIe tone 
must have an intensity of over 60 deciliels in ord^r to be heard. 

With the foregoing factor in mind it is possible to examine with 
some degree of objectivity the proposal referred to at the begin¬ 
ning of this article. As mentioned alKive, we may discount the 
importance of summation tones as a negligible factw in ex^nding 
high frequency perception. The question, then, is whether or 
not the proposal to strengthen the impression of low frequency 
subjective tones by artificial means applied at the broadcast trans¬ 
mitter is fundamentally sound, assuming that the broadcast re¬ 
ceiver is not changed as to its frequency rcs|X)nsc. 

Since the perception of such tones deiKiids upon the presence of 
upper partials in a harmonic relationship (2 X fundamental fre¬ 
quency, 3f, 4f,.etc.) so that the fundamental will be 

reinforced (or supplied in the case of a receiver lacking in bass 
restxmse) by difference tones, and since the apparent loudness of 
these tones varies in relation to the intensity of the generating 
sound, it is obvious that any apparent reinforcement must be 
accomplished by increasing the intensity of upper partials. We 
may rule out the strengthening of the entire spectrum as accom¬ 
plishing nothing that cannot be achieved by turning up tlie volume 
of the receiver. It will be shown that the only remaining possibility, 
that of strengthening a selected band of frequencies, presents such 
serious consequences as to make application totally inadmissible. 

A study of the frequency spectra of various orchestral instru¬ 
ments shows that each one possesses its own characteristic pattern 
of overtones, <Iiffcring from others in lx)tli the number of over¬ 
tones present and relative degrees of intensity. It is this char¬ 
acteristic pattern of overtones that lends to each instrument its 
individual tone quality (disregarding the formant theory of 
timbre): It is immediately apparent, then, that the artificial rein¬ 
forcement of any block of frequencies would result in serious 
harmonic distortion to the extent that the characteristic timbre of 
instruments would be radically altered in reproduction, and the 
tone quality of the same instrument would differ according to 
register as the relation changed between the fundamental tone 
and tlie artificially reinforced overtones. 

The reproduction of low register percussion instruments of 
indefinite pitch, such as the deep gong and the bass drum, presents 
a serious problem in equipment with (Cont. on follozving page) 
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Servicemen, Dealers !.... 

RADIO TUBES 

REPROCESSED 

30 DAY GUARANTEE 

A new and practical service for the dealer! Any type of Radio 
Tube restored including 35Z5 with Pilot Light OCTALS, LOC- 
TALS, OPEN FILAMENTS, ETC. 

Microphoiiics and shorts cleared. 

GLASS tabes only 


Flashed, exploded or open caihodes REJECTED. 
All tubes must be UNBROKEN as to glass, 
base and prongs. Please list and assort. Allow 
for rejects. 

C.O.D. shipments within a few days after receipt 
of YOUR TUBES. 

Services approved by O.P.A. 

RADIO TORE SERVICE CO., INC. 

6805 20th Avenue^ Brooklyn, 4, N. Y. 
Phone B£nsonhur$t 6-4064 



ELEOTRIOITY 

■Qntj -Ontjwkete 


7ot 


For a dependable source of electricity on projects 
remote from commercial power, Onan Electric Plants 
are proven leaders in the field. More than half of 
the Armed Forces* total requiremeiiis for Power 
Plants are built by Onan. 

Gasoline driven—single-unit .... Compact de¬ 
sign .... sturdy construction .... sound engi¬ 
neering .... Suitable for mobile, stationary or 
emergency applications. 

Over 65 models, ranging in sizes from 350 to 
35,000 watts. 50 to 800 cycles. 115 to 660 volt^ 
A.C .... 6 to 4000 volts, D.C. 
.... also dual A.C.-D.C. out¬ 
put types. 

Descriptive literature 
sent promptly on re¬ 
quest. D. W. 
ONAN & SONS, 
736 Royalston 
Ave., Minneap¬ 
olis 5, Minn. 
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B NEEO a supply mtM 
OF MATCHES? mMMMmMm 


Book matches, imprinted with your 
name, are one of the best and most 
economical ways to advertise your 
business. 


Sylvania has prepared a new style of 
book match for your use. 

Supplied to you for cost, with your 
name handsomely imprinted: 


1,000 . . $3.25 5,000 . , $14.90 

2,500.. 7.50 7,500.. 22.40 


PltiS 40 cents per thousand Federal Tax, \ 
Orders under 7,500 are shipped FOB ' 
Shipping Point; over 7,500, FOB your 
address. 


Order from your local Sylvania dis¬ 
tributor, or send your order to Frank 
Fax, Sylvania, Emporium, Pa. 



SYLVANIA 

ELECTRIC PRODUCTS INC. 

kADlO DtVtStON 


(ConiwHCd from previous page) 


an attenuated low frequency response. Since 
these instruments are of indefinite pitch, 
the tone pi odiiced does not present a series 
of overtones in a simple harmonic ratio; 
for this reason a sulijeclive impression of 
the characteristic low-frcquency componetft 
is impossible in the absence of fixed pitches 
that might provide a difference tone. Repro¬ 
duced through inadequate equipment, suf* 
licicnt middle and high frequency sounds 
associated with tlie tone production of such 
instruments come through to make recogni¬ 
tion possible, but the fundamental tow-fre¬ 
quency characteristic is entirely lost. In this 
case no amount of harmonic reinforcement 
will strengthen a subjective impression that 
is absent to begin with. 

Finally, the original premise on which the 
proposal under discussion is based, name¬ 
ly. that subjective tones can furnish a sat¬ 
isfactory substitute for objective ones, is 
open to serious question. \t this point the 
trade statistics must be reckoned with, for, 
considering the number of midget radio re- 
cehers that are in the hands of listeners, 
quite a proportion of the listening public is 
apparently satisfied with a radically abbrevi¬ 
ate frequency spectrum. While the situa¬ 
tion is harmless enough in speech reproduc¬ 
tion, one wonders w hether this group knows 
what it is missing when it comes to music. 
It is not the purpose of this article to 
launch a discussion of public indifference to 
wide-range fidelity, but it would seem pos¬ 
sible that a simple side-by-side test of music 
reproduced on a sawed-off spectrum, and 
then through equipment of even moderate 
fidelity, might convince some radio listeners 
that there is sometimes “more than meets 
the ear.” A test of this kind offers, in most 
cases, the only means of making apparent 
the tendency of the human ear to adjust 
itself to and accept any kind of sound re¬ 
production, no matter how inadequate. 

It has been indicated that summation tones 
contribute little or nothing in the w?ay of 
providing an illusion of high-frequency 
tones that are weak or absent in reproduc¬ 
tion. Yet an adequate response in this region 
of the spectrum is just as essential to 
naturalness of music as good low-frequency 
output. \V ithout it. instruments of the wood¬ 
wind group in i>articitlar tend to lose their 


characteristic timbre in tlie upper registers 
as the strength of the overtones falls off. 
Certain percussion instruments also, such 
as the suspended cymbal and glockenspiel, 
suffer greatly from an attenuated high-fre¬ 
quency response because of the large con¬ 
centration of eiicigy in the high register. 
The most immediately apparent result of in¬ 
sufficient highs in reproduction is, of course, 
an overall lack of crispness, plus the de¬ 
struction of “auditory perspective,” or “ex- 
tensity,” both terras referring to the illusion 
of music occupying “auditory space.” This 
latter is an important attribute of listening 
not usually taken into consideration. 

The current interest in frequency modu¬ 
lation transmission has served to empha¬ 
size the inadequacy of amplitude, modulat¬ 
ed broadcasting, both in frequency range 
and in dynamic range from soft to loud. 
It is the authors hope that the wide de¬ 
velopment of FM network transmission, di¬ 
vorced from the limitations of wire lines, 
will prove economically feasible in the im¬ 
mediate post-war period, since at the pres¬ 
ent writing, it is the one system ready for 
immediate application that offers a wide- 
range audio channel to the radio listener. 

(Author's note: The item in Radio-Craft 
referred to at the beginning of the forego¬ 
ing discussion gave the figure 5000 cycles 
as the upper limit of hearing. This was an 
error, the limit being much higher, some 
figure around 15,000 cycles usually being 
given. The author has made informal tests 
with an accurately calibrated beat-frequency 
oscillator, and lias found that the upper limit 
fell in most cases between 12 Kc, and 17 
Kc.) 

• 

Plans have been completed for the erec¬ 
tion of a government television transmitting 
station atop Mount Royal in Montreal. 
Work on the transmitter will begin as soon 
as materials become available, G. W. Olive, 
chief engineer of the Canadian Broadcasting 
Company, predicted that most of Canada 
should have video facilities watliin the next 
decade. Research into suitable programming 
has already been started and no time will 
be lost in launching the station once equip¬ 
ment is available, it was stated. 



Sufjyested by MaryuerUc Much more, Encinitas, Cah/. 
locate the bobby-pin you fixed this radio with stx weeks aqo ” 
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Harrison has it/ 


FOR URGENT 
WAR WORK— 

HALLICRAFTERS 

RECEIVERS AND 

TRANSMITTERS 

TUBES 

CONDENSERS 

RESISTORS 

TRANSFORMERS 

AND THOUSANDS OF OTHER 
CRITICAL ELECTRONIC PARTS! 


PURCHASING AGENTS- 

Call upon us for your high pri¬ 
ority requirements of equipment 
and components for your produc¬ 
tion and development work. 

We usually have it in stock! 


FOR THE 
HOME FRONT^ 

CODE PRACTrCE SET 

BuzLZfr and key. heavUy nickol plated, of sinsle 
unit construction, mounted on wood bate. Ad* 
Jusubto high froquency pitch. Complete with silk 
covered cord, in attractive box with code chart 
on cover. Works on ono or two (laslilight or dry 
cells. 

Postpaid—$2.45 

6L6G First {trade. $1.37 ea. 

TIIRPC n..f.r f,sud. 3 for $3.75 
* fully Kuaranlccd postpaid 

DYKANOL CAPACITORS 

Cornel I-DublUer oil fllled. hermetically tcalcd 
melai cased condensers. 4 mfd. capacity. luted 
at 2*20 Volts AC working, will stand over 600 
Volta D.C. Ideal for ampllflers. receivers, power 
packs, etc. (Fillerlng action equhalent lo 12 
mfd. electrolytic but wlili better safety factor, 
longer life). $2.25 (3 or more shipped pnatpald). 

P. M. DYNAMIC SPEAKERS 

6 inch, with Output transformer to ^ i qc 
match single plate of 8000 ohms ■ .VI) 

(Not Postp.iid) 

Immediate delivery of the above Items, vulthoui 
priority, while qu.intlties last. Plate L-265 or 
V-3 certiAcatien on your order. SEND REMIT¬ 
TANCE WITH ORDER. TODAY! (Money back 
If not satlihed.) 



A R R I S O N 


1 1 WEST BROADWAY 


RADIO CORPORATION 

Phono worih 2.sZ76^ NEW YORK CITY 7 


. WINDOW DISPLAYS FOR RADIOMEN 


RADIO MONTH IN REVIEW 

(iContmiicd frotn page 651) 

hour (luring the day, the highest number 
occurring near sunrise and the fewest near 
sunset. 

It was pointed out tliese bursts may be 
relates! in some way to hursts of somewhat 
longer duration and greater frequency of 
occurrence which have been reported by 
other engineers on frequencies below 20 
megacycles. The distances over which the 
FM bursts are received, as well as certain 
measurements of signal path length, indi¬ 
cate they are ionospheric in origin, just as 
are the bursts at the lower frequencies. 
There is also substantial agreement between 
the daily variations in the FM bursts and 
the lower frcciucncy bursts which is further 
evidence that they are related and may 
perhaps be due to a common cause. 

Bursts were also observed by commission 
engineers on certain television stations at 
72 megacycles, Imt insufTicicnt data have 
been collected on these to make anv deter¬ 
mination of the relative amplitudes, fre¬ 
quencies of (Kcurrcticc and durations as 
compared with the bursts in tlic I'M band. 

In accordance with a commitment made 
when the F.C.C. met November 17, 1943, 
with representatives of tlie Radio Technical 
Planning Board, the Inierdepartmeiit Radio 
Advisory Committee, and the Board of 
War Communications to discuss organiza¬ 
tion and procedure to be followed in post 
war planning, the Commission has made 
a preliminary report on bursts in the FM 
banc! to the R.T.P.B. 

Commission engineers arc continuing 
their observations and it is hoped data will 
be obtained which may serve as a basis for 
approximating the amplitudes and niunhcrs 
of the bursts to be expected at various 
distances from a transmitter at any given 
time. This determination involves not only 
a long-time measurement of Imrst ampli¬ 
tudes from FM stations, but measurements 
as well of the path lengths and directions 
of arrival of the signals, in order to identify 
the medium causing the hursts. 

In addition to the hurst signal interfer¬ 
ence described above, there is another dis¬ 
tinctly different kind of interference to very 
high frequency reception which has been 
recognized for some years. It happens occa¬ 
sionally that a normally unheard station 
will come in with sufficient signal strength 
to operate a receiver satisfactorily for a 
considerable lengtii of time—many minutes 
or even hours. This effect, easily distin- 
guishabli? from the burst iihenonicnon by 
its duratioiu can be produced by transmit¬ 
ters of low power and has been known to 
produce a signal sufficiently strong to take 
control of a receiver tuned to a local station 
on the same frequency. The cause of this 
phenomenon has been traced to abnormal 
“patchy” ionic densities in the lowest of 
the ionospheric layers — the ’E” layer, and 
is known as “sporadic E transmission.” 
While mnch data on this effect has been 
acciiniiilatcd at lower frequencies, more 
arc needed for the very high frequency 
region of the spectrum and it is lioped that 
tlie present recording program of the com¬ 
mission will help to supply the need. 

Both of iliese interference effects are be¬ 
ing studied by the appropriate panels of 
the Radio Technical Planning Board and 
with this cooperation and that of other 
interestc(I organizations, it is believed the 
commission will 6nd a satisfactory solution 
of the problems involved, should further 
investigation show that they are actually 
important in FM reception. 
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Radio servicemen are, as a rule, tempted 
to dispense with windowizing for the dura¬ 
tion. “After all,” the typical radio man rea¬ 
sons, “windows are primarily used to at¬ 
tract more patronage, and of all things that 
I need, increased traffic is definitely not Item 
No. 1.” 

Not so certain progressive serviccnieti of 
Northern New York. Mattraw of Water- 
town, Bartlett of Syracuse, Rochester Radio 
and Television of Rochester, Alberts of 
Syracuse and other radiomen believe in war¬ 
time windows specifically planned to get 
across to the customer the fact that when 
a king-sized war is going on radio serv¬ 
ice is hound to be affected somewhat. Let's 
see what makes some of these prize-winning 
displays tick. 

(Dne of these enterprising radiomen de- 
sigoc<I a pair of paper clocks witli 24-hour 
time indication. In other words, numbers 
one througli twenty-four were placed on the 
dial in brightly colored crayon. A poster in 
front of the clock carried the 24-hoiir 
schedule which read, “If we only had 24 
hours a day to work we could make liomc 
calls.” 

The other paner clock was of typical de¬ 
sign but carried only numerals one through 
ten, again in easily-observed crayon. A sec¬ 
ond poster, conveniently stage<l near the sec¬ 
ond clock, read, “But we have only 10 hours 
a day to work — Help us make tlic most of 
our time hy making your own pickups 
and deliveries.” 

Another effective windowizing was a 
slight variation of the paper clock display. 
The hands of the first clock arc set at 
9 A.M. and the second clock reads 5.30 P.M. 


A poster set in between the two timepieces 
reads, “We are open between.” 

Banners were featured for eveo' day of 
the week from Monday through Saturday. 
The banners were simple scraps of paper, 
of the white wrapping variety, witli letter¬ 
ing featuring the serviceman's own idea of 
design. On each banner were the hours a 
shop was open on that particular week¬ 
day. Many sliops now close on alternate 
days, or for a part of every day. This win¬ 
dow keeps the customer up to date on the 
shop schedule. 

It will be noted that these window dis¬ 
plays consist largely of cardlioard posters 
which can be prepared by high school art 
students. Most of them hammer home some 
important phase of wartime radio servicing. 
They take little time to prepare and will 
pay handsome dividends to the serviceman 
taking time out to prepare them for his or 
her radio establishment. 

The purpose behind these wartime win¬ 
dow displays is, in every instance, to assure 
the cooperation of the public. Many times 
news[«per or radio advertising is not as 
effective as it might lie because of the 
wealth of other material contained in the 
pages or programs, but the serviceman's 
window will be watched every week if it is 
made interesting to those passing by. Doz¬ 
ens of windows could be designed, employ¬ 
ing niinor variations from the al 3 ovc themes, 
easily dreamed up hy the radio serviceman, 
and the dividend will Iw forthcoming in the 
not too distant future. This dividend is 
the increased cooperation of the public 
with the service shop during the wartime 
radio servicing period,.— E. A. C. 
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UNIMETER 



• Completely portable all-around 
utility instrument, ideally suited for 
reliable service work. Large meter cali¬ 
brated to reduce the error possibility 
in readings makes the G-E unimeter a 
popular one with servicemen. 

Other General Electric units avail¬ 
able for testing electronic circuits and 
comF>onent parts are: audio oscillators, 
oscilloscopes, condenser resistance 
bridges, signal generators and other 
utility test instruments. 

For Complete details about the new 
General Electric line of service Test¬ 
ing EQUIPMENT, please fill out the 
coupon below, . . . 




FLECTAONfCS 
DEPARTMENT 
GENERAL ELECTRIC CO. 

Schenectady, N. Y. 

Please .send, without obllfrntlon to 
me. the Genera! Electric Testing In¬ 
strument Catalog. R-8 (loose-leaf), for 
my information and files. 

2Vame _ 


Company_ 
A ddress _ 
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SALLYf THE SERVICE MAID (Continued from page 657) 


Corporal, Sir. Oh? Please cancel the Sir; 

1 remember . . . now.'* 

It’s okay; fair enough/* he said. Then: 
“How*s everything these days? Any more 
Emersons?** 

“Oh, can*t complain—much,** said Sally. 
She tried to avoid staring at him, hut it 
was so nice to sec him again. So very nice. 
He looked different. She didn’t know just 
what it was. but she was sure she noticed 
a great change in him. 

“Pm well, couldn’t get down last month,** 
he said. He was embarrassed, ill at ease. 

Then she noticed his tanned left hand 
rubbing his right shoulder. “Hurt? You 
w eren*t hurt, were you, Danny ?*’ 

He looked up and noticed her smooth 
face was sufFus^. Grinning, he said: “Not 
too much; one of the boys didn’t know his 
own strength.*’ 

“You—you mean,** said Sally, reproof in 
her voice, “that you had a fight?** 

The Technical Corporal shook his head. 
'No; we were practicing Commando tac¬ 
tics. IPs wonderful stuff. But, once in a 
while somebody forgets how dangerous this 
can be. Twisted shoulder—not a bit had. 
I’m okay . . . now. Well, what have we 
on the menu for this morning? Let’s see 
your toughest radio repair job.*’ 

She was dying to ask him more quesr 
tions, but she realized there were some 
things he could not tell her. And she was 
not going to be nosey, particularly about 
military secrets* 

“Ever prowl around in an old Edison?** 
said Sally. “It*s a model R5, or R4, or C4. 
Guess they*re all about the same. I can 
handle everything, except for that dual 
volume control with the two separate 
switches.*’ She handed him the schematic. 

Carefully studying the.schematic, he said : 
“Worked on one of these—long time ago. 
Trouble was condensers, not the volume 
control. But . . . H’m*m’m, lemme see . . . 
iih-huh . . yes ... I see .. . okay !’* His 
forefinger traced out the leads in the 
schematic. Then he asked for a pencil and 
a few sheets of paper. 

‘ This sketch,*’ he said, “the one we’ll 
call Figure 1, shows only the cathodes of 
the first four 27’s. The first three, marked 
VI. V2, and V3, are the radio frequency 
stages. The fourth one is, of course, the 
detector tube. All that concerns us, at the 
inoiiient, are the cathode circuits of V2 and 
V3. Only those two tubes are affected by 


the volume control. That’s why I made 
their leads heavier than the rest. And don’t 
worry because I’ve showm an ordinary an¬ 
tenna coil, i»TStead of the special coil ac¬ 
tually used here. We’re not interested in 
the inductances, at the moment.** 

Sally studied liis sketcli, then said: "I see 
—only V2 and V3 arc in the volume con¬ 
trol circuit. But I can’t quite visualize what 
happens when the volume control is ro¬ 
tated.** 

Quickly sketching another diagram he 
said: “In this sketch. Figure 2, I have 
shown two separate volume controls. In 
Figures 1 and 2, each section is marked 
‘A’ and ‘B’. Now do you sec?” 

“Oh, yes! Section ‘A’ affects the I>ias 
of the two tubes, V2 and V3; and section 
‘B* acts as a variable shunt across the pri¬ 
mary of the antenna coil. Now I get it!” 

“Now,” he said, “let's see you make a 
single volume control do the work that a 
dual control used to do.** He handed her 
the pencil and their hands touclied for a 
moment. He qiiivercd slightly, 

Sally's hand shook for a few moments 
and the lines she drew were wavy. Then, 
gritting her teeth, she made a new diagram. 
“Figure 3,*’ she said, without looking at 
him, “a single volume control doing the 
job of a duo! control. As cathode resistance 
is decreased for greater sensitivity, the va¬ 
riable sluint across the antenna primary 
increases in resistance. Right?” 

He nodded. “One hundred percent.” 

Clearing his throat, he continued: “Our 
standard, single control will have a single¬ 
pole single-throw switch, for the A.C. line. 
But we may find it impossible to find a 
switch which includes that extra single- 
pole double-throw* switch, for the pliono- 
graph/* 

“But Mrs. Cartwriglit — the owner—well, 
she insists on using her phonograph. She 
loves good music. Very wealthy; sfie has 
several later radio combinations, but she 
prefers the Edison. She insists it has better 
tone quality.** 

“She shall have her phonograph,” he 
replied. “But we’ll have to add a toggle 
switch, single-pole double-throw. Or use a 
rotary switch with a pointer knob; mark 
it PHONO-RADIO. You may be able to 
buy one of those plates. Maybe you have one 
in stock.” He picked up tlie pencil she had 
left lying on the counter and made another 


Fig. 3—Tho new single 
volume control re¬ 
places the old dual 
unit. As the control is 
turned, bias on the 
controlled cathodes is 
increased. At the 
same time the antenna 
is shunted with a pro¬ 
gressively lower re¬ 
sistance path. 
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sketch. ‘'Figure 4,” he said, “shows how 
to connect the phonograph switch.” 

^Tlianks, Technical Corporal I” said Sal¬ 
ly. “I wonder what I would ever do without 
your help. 

He nodded, grinned, then said: “Another 
thing—as this customer enjoys good music, 
why not rewire the phonograph circuit? 
Use a crystal pickup, for better tone qual¬ 
ity. You could, of course, rewire the whole 
audio amplifier, but that may not be nec¬ 


essary. This particular model, old as it is, 
has pretty good tone. Besides, as she*s 
used to it she might not like improved qual¬ 
ity.” 

‘Thanks a minioii,‘' said Sally. *1 hope 
you realize how very grateful I am for your 
help. I wish I could pay you. After all, 
/ get paid, why shouldn't youf Oh, 
please—!” 

“See you next month,” said the Technical 
Corporal. Then he was gone! 



Fig. 4—The job was completed by installing a phono switch as shown in the circuit above. 


another successful "RADIOWOMAN'' 


Taking over full responsibility for the 
business and technical ends of the Glenn 
Radio Co., Mrs. Glenn Lee Cox, of Wash¬ 
ington, D. C., has scored an outstanding 
success in the business her husband was 
forced to leave for important war work. 
Mrs. Cox gives much credit to her technical 
training, which permits her to direct any 
part of the work, or if necessary, she says, 
“to do it myself!” 

Good “housekeeping” methods also play 


their part. Work is not allowed to pile up 
more than 10 days, when new work is re¬ 
fused till the old is cleared up. She finds 
that customers like this better than having 
their radios lie around for weeks. 

The combination of high technical stand¬ 
ards and systematic business methods has 
enabled Mrs. Cox to cope with an increas¬ 
ing volume of business, and the company 
will be ready for its post-war tasks when 
Mr. Cox reuinis to the job. 



HERE’S THE ONE PRACTICAL 
WAY TO REALLY LEARK 

RADIO 

ELECTRONICS 

and TELEVISION 


FULL RADIO S£T SUPPLIED 



GET READY FOR BIG EARNIRGS 

Here’s your biK chance to get ready for a wonderful future 
In the swiftly expanding field of Radio-Electronics IN-' 
CLUDIN'O Radio. Television, Frequency Modulation and 
Industrial Electronics. Be wise I NOW'S the time to Btart. 
No previous experience is necessary. The SpraylJerry Course 
starts right at the beginning of Radio. 'You can't get lost. 

1*11 Show You a New, Fast Way to Test 
Radio Sets Without Mfg. Equipment 

The very same Radio Parts 1 supply with your course for 
gaining pre-expcriencc- In Raefio Repair work may be 
ftdaptetl through an exclusive Sprayberry wiring procedure 
to serve for cutnplete. fast, accurate Radio Receiver trou¬ 
ble-shooting. *11105 under Sprayberry methods you do not 
have one cent of outlay for manufaciured Test Equipment 
w hich is’not only expensive but scarce. 


Prepares You for a Business of Your Own 


or Good Radio Jobs...Civilian or Military. 



My training will give you the broad, fundamental prin¬ 
ciples so ne<’essary as a background no matter which branch 
of Radio you wish to spccialire In. 

I make it easy for you to learn 
Radio Set Repair and Installation 
Work. I teach you how to install 
and repair Electronic Equipment. 

Get the facts about my Training 
now. All features fully explained 
in my big illustratf^ catalog. 


SPRAYBERRY ACADEMY OF RADIO 
F. L. Sprayberry, President 
Box SOOTH. Pueblo. Colorado 


Please rush ray FREE copy of ‘‘How to MAKE 
MONEY in RADIO, ELfXTRONICS and TELEVI¬ 
SION" 


• Name 


Age. 


.\ddress . , .. . 

City . State. 

tMail in. plain envelope or paste on penny 4 >osU-ard) 
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Rheostats and Resistori 


Because they are so 
thoroughly dependable ... 
Ohmite Rheostats and 
Resistors have been "in the 
fight"/r<?w the begiunnig. 
Today, they serve in countless 
thousands ... in all types of 
Critical equipment ... on 
every front. They are relied 
upon to function day-after-day 
under extremes of 
temperature, humidity and 
altitude. Remember—in 
resistance control, Ohmite 
experience makes a difference, 
Authorized Distributors Everywhere 



Ohm's Low 
Calculator 

_ Solves any 

Ohm*s Law Prob¬ 
lem with one setting 
of the slide. All values 
direct reading. Send only 10c in coin, 

'Ohmite Manufacturing Co* 

^4895 Flournoy 5f., Chicago 44, U. S. A. 
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is carried to a powerful amplification sys¬ 
tem and loud-speakers. 

The method shown in Fig. 5 has been 
mentioned in our previous reference to the 
photoelectric cell. This system has also been 
used in experimental Organs and other elec¬ 
tronic musical instruments. 

The reproducing system shown in Fig. 6 
employs photocells and sound photograplied 
on the edge of movie film. This may be done 
either by the variable density or the variable 
area method. 

RECORDED SOUND 

Of vast importance to the young student 
of electronics is the recording of sound on 
wax discs. The sound is not only recorded 
electronically but is also reproduced elec¬ 
tronically. The music or voice reaching the 
recording microphone is first amplified and 
then carried to an electrodynamic stylus or 
cutting head pressing down on a revolving 
disc. 

Reproduction employs a pick-up which is 
really very mucli like the cutting head. Here 
a needle contacts the sound grooves and 
carries the vibrations to a reed armature 
magnet set inside a field coil. The device 
is really a dynamo save that the armature 
vibrates in place of revolving. The small 
current generated in the field coil is carried 
to powerful electron tube amplifiers, A dis¬ 
assembled magnetic phono pick-up is illus¬ 
trated in Fig. 8. The several different meth¬ 
ods used in connecting pick-up units to am¬ 
plifiers are illustrated in Fig. 9, Proper im¬ 
pedance relationships must be established, 
along with a minimum of scratch noises. 

THE UNIT OF SOUND 

Some years ago, the able physicists of the 
Bell Telephone Laboratories found them¬ 
selves in need of a scientifically justified 
unit for the measurement of sound. The 
electrical engineer had his volts and am¬ 
peres, the mechanical engineers had foot 
pounds and horsepow'er, but there were 
nothing but leaky buckets into which 
bundles of sound energy could be poured. 
A unit called the bel, in honor of Alexan¬ 
der Graliam Bell, was developed. Appropri¬ 
ately enough, the bel was used to calculate 
the rate at which telephone signals faded 
when they were called upon to survive the 
electrical intricacies of modern circuits. One 
bel represented a sound strength ten times 
above an arbitrary zero level, two bels an 
intensity 100 times zero level, three bels 
1000 times, etc., on up the scale. Zero 
marked, not the end, but a definite limit 
like the zero mark on the centigrade and 
Fahrenheit temperature scales. The bel was 
more or less cumbersome when used to 
measure very small differences in sound 
level that could not help but prevail in a 
continuous spectrum. The decibel, which di¬ 
vided bels into tenths, was therefore intro¬ 
duced. This is the standard yardstick used 
in sound today. On an energy basis, a decibel 
represents a fraction of a millionth of a 
watt. It is only when we measure ordinary 
sounds that wc are able to fasten some 
meaning to the unit. Today, we have sound 
meters that give decibel readings. A rustling 
leaf generates 20 decibels of sound, a lion 
roars at 95 decibels, a riveting hammer has 
a 105 decibel clatter. Beyond 130 decibels, 
wc reach an area where nerve respoipe de¬ 
generates into severe i)athological disturb¬ 
ances and sound may stimulate pain, even 
succeed in bringing about disruption of or¬ 
gans. 

Sound, long regarded merely as some 
kind of a vague atmospheric disturbance 

RADIO 


tluough which wc hear, has finally entered 
tlic world of everyday affairs. It has as¬ 
sumed sociological and economic impor¬ 
tance. The nervc-bcdevilcd fellow twitching 
in his subway scat is partly a product Of 
the sound that assails him. His anxiety 
neurosis is not caused entirely by tlie mar¬ 
ket, his job or his boss-ridden office. Sound, 
too, leaves its mark, makes him a more 
inefficient producer. He suffers shell shock 
each day of his existence and his employ¬ 
ers, his city officials, are becoming anxious 
if not worried over the matter. Many pf 
our large cities are now having sound sur¬ 
veys made in which the meter calibrated in 
decibels is used to trace down and coli- 
demn the chief offenders. Manufacturers of 
electrical appliances and moving luachiaery. 
quick to sense factors in the popularity of 
their products, are also busying themselves 
in an effort to cut the noise produced by 
their products to a minimum and thereby 
contribute to the well-being of those who 
use their equipment. 

We ride in airplanes, automobiles and 
railway coaches that Iiave been OK'd with 
decibel meters; we are I)eginning to use 
electric fans, vacuum cleaners and washing 
machines that have been reared within the 
measuring ears of decibel meters. The Noise 
Abatement League would ha\e e^ery manu¬ 
facturer mark his machine with the deciljcls 
of noise it produces. Should sound enter the 
competitive field, the public would rapidly 
become sound-conscious and demand a mini< 
muni of unwanted noise with each thing it 
bought. London has already demanded that 
motorists refrain from blowing horns at 
night and Mussolini decreed “silent days'* 
and threatened to remove tlie confines of 
Rome factories that violate the limits of 
ordinary endurance. Factory owners in this 
country also have found that they owe it 
to their employees and their output to mini¬ 
mize noise. A man working a noisy adding 
machine w ill make more mistakes than a 
man operating a quieter one. Mechanical en¬ 
gineers, for the first time, have been called 
upon to develop machines that w ill not shat¬ 
ter the nerves of those who attend them. 

# 

Radio's contribution to the war effort in 
1943 exceeded $202,150,000 in station and 
network time, the National Association of 
Broadcasters reported on the basis of 
monthly reports from station members and 
OW I allocations. 

Calculated on one-time rates before dis¬ 
counts and commissions were deducted, the 
radio time provided by individual stations 
totaled $96,506,000, while netw'orks supplied 
$105,644,500 worth under the spot and spe¬ 
cial assignment plans. 

m 

Mr. L. A. Cleaveland, foreman in the 
radio and test department at American Ex¬ 
port Airlines, uses a barber chair with the 
back, seat and arms removed as a test stand 
for automatic direction finders. 

A platform was built where the seat 
w’ould be and a superstructure added to 
house the automatic direction finder. The 
base of the chair was used as the compass 
and the 360 degrees marked off on it. A 
pointer was affixed to the platform and bent 
to point to the degrees of the compass. 

The equipment w»as placed in a shielded 
room and an aerial run from 0 to 180 de¬ 
grees made. The equipment thus checks 
the instruments i)erfectly.— J.R.V. 
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STAGE-BY-STAGE TESTS 

(Continued from pa{jc 669) 
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signal will come through. Then, shifting the 
connection of the generator to the grid of 
the 6K7, a much louder signal should l>e 
heard, indicating the 6K7 is contributing to 
the gain of the receiver. The receiver’s 
volume control should be at maximum when 
making these tests. Next the generator is 
connected to the grid of the 6A8, with the 
receiver dial set at 550 Kc. and the genera¬ 
tor dial set at the I.F. The receiver circuit is 
disturbed by the addition of the test cable 
and the shunt impedance of the generator, 
luit practical servicemen find such objec¬ 
tions in consequential and use the tests ev¬ 
ery day in their work. 

Suppose the I.F, signal gets through from 
the 6A8 grid to the loiid-si>eaker and yet the 
radio docs not pick stations as the dial is 
tuned over the band. This defect |X)ints 
most probably to oscillator failure. There 
is a simple way of checking the oscillator. 
Set the service generator for unmodulated 
output, couple it loosely to the grid of the 
mixer by attaching the generator cable clip 
to the insulated grid wire (no direct con¬ 
nection), Then advance the generator out¬ 
put control or attenuator to about half-scale. 
The receiver dial may be set at about 1000 
Kc., \olume advanced to maximum. The 
generator dial is then tuned from about 
Togo to 2000 and if a number of stations are 
heard it is clear the receiver’s oscillator cir¬ 
cuit is not working. Beat notes will be 
heard if the receiver’s oscillator is working. 
Another way of checking the receiver oscil¬ 
lator is to connect a high resistance volt¬ 
meter between the oscillator grid and cath¬ 
ode, the negative terminal of the meter go¬ 
ing to the grid, the positive to the cathode. 

If a reading is obtained with the instrument 
set on the 0-10 volt range, the oscillator is 
working. If a reading is not obtained, or a 
reverse reading is given, the oscillator is 
not working and should be checked. There ; 
may be an open oscillator coil, shorted oscil- | 
lator tuning condenser, or a lack of anode 
and filament voltage on the oscillator caus¬ 
ing the trouble. 


tiifHi)itiiiiiiiiiiiiiritiiniiiMi;iim? :::ii!iuiiiii)niiauiii»iiiitiniiri(iJiiiriiiiit]iiiitiiiiiiiiiiii)iiiiiiin 

A RADIAL-BEAM TUBE 

(Continued from page 653) 

system proved impractical because of me¬ 
chanical difficulties. The present tube \vill, of 
course, eliminate these difficulties. Inciden¬ 
tally, this type of communication does not 
require the elaborate filters of the carrier 
system, now in wide use. 

Two tubes of the radial beam type have 
been operated successfully in New York for 
experimental signalling. A neon tube in the 
anode circuit of each element was used as 
indicator. The only amplification provided 
was that of Ihe tube itself! Both transmit¬ 
ting and receiving tubes were connected to 
the same source of 60 cycle A.C, so that 
automatic synchronism of corresponding 
anodes was obtained. Much will probably be 
heard of this tube in the near future. 


The human eye as a light-sensitive device 
far exceeds any other known system of ligiit 
detection. The smallest amount of light cap¬ 
able of stimulating the eye has been found 
to be between five and 14 quanta. This is 
two to six trillionths of the energy required 
for a flea to jump about four inches high. 

RADIO-CRAFT for AUGUST. 


TELEVISrON IN THE SHOP 

Industrial television was lannclied with 
the U.S^S. Missouri, when several hundred 
of the General Electric workers who pro¬ 
duced its powerful geared-turbine propul¬ 
sion sets and a large variety of operating 
and ordnance equipment used by it, saw 
its christening ceremonies in their own shop. 

Three television receivers were installed 
in the turbine shop, enabling the workers 
to watch the launching, 150 miles away. 

The telecast, first ever made of an event 
so closely connected with the war. was 
sponsored jointly by the General Electric 
and National Broadcasting Companies, both 
of whose television stations—WRGB, Sche¬ 
nectady, N. Y., and WNBT, New York 
City—carried the show. This two-station 
chain, which has been in operation for some 
time, is the first television network. 


PROGRESS IN INVENTION 

(Continued from page 674) 

differont elements eo that it ia necessary to avoid 
sharp corners and surfaces must be highly pol¬ 
ished. In the type of electron lens shown, how¬ 
ever. the metallic electrode—seen at 6—is im¬ 
bedded in a solid possessing high insulating 
strength. Then by proper shaping of this ma¬ 
terial as well as the electrodes themselves, it is 
possible to minimize nbervational effects with Jess 
danger of breakdown. 

A typical shaping of the lens is shown. Mat^ 
rials which may be used are glass for the solid 
dielectric and Platinum for the electrode, which 
may be in the form of an annular disk or washer 
having at its inner edge a ring of circular cross- 
section. 

Since the development of electron microscopes 
depends greatly on improving the electron lens, 
such inventions may be of great importance. 
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ELECTRON POWER PACK (Contim^d from page 670) 


induced in it by Li is thereby reduced to a 
very low value—roughly that of the actual 
resistance of the wire in the coil, and there¬ 
fore high voltages are generated in it. 

Now that tlic oscillator has produced 
alternating current, we can see its real use. 
Consider the “tank-circuit*’ Li Ci. The coil 
and condenser are in parallel. The dcsigit 
of these elements is sucn'tliat at the funda¬ 
mental oscillating frequency diey offer 
maximum impedance. The A.C component 
of voltage in the tank circuit is: 

E = IZ where I = circulating A.C. 

current 

Z = impedance of 
tank circuit 

Thus, no matter how low the A.C. cur¬ 
rent is, with a maximum tank impedance 
the A.C. voltage (reactive voltage) is likely 
to be high. In the circuit described this 
value can go up to 200 volts or more. 

The tank coil acts as primary for the 
^ansformer L, L,, the secondary of which 
is connected to the rectifier. From there on 
the circuit is exactly like a half-wave recti¬ 
fier operating from a power transformer 
off a 60-cycle A.C, line. That’s all there 
is to it! 

As we draw current from the rectifier 
circuit (the diode end of our 25A7), which 
is attached across this coil and condenser 
combination, the voltage drops. An oscil¬ 
lator built up according to the specifica¬ 
tions of this article is therefore unsuitable 
for such work as operating large power 
tubes, where heavy currents are needed. It 
is, however, useful for many small devices. 

One of the greatest practical uses of this 
type of power supply is for applications 
where very high voltages with low currents 
are required. A single 6L6 oscillator has 
been used to supply 6,000 volts to be recti¬ 
fied for a cathode-ray tube, and the G-E 
“suitcase** electron microscope uses a reso¬ 
nant-type power pack. 

CLASS OF OPERATION 

To get appreciable power output from a 
power-oscillatoc stage, some form of plate- 
grid feedback must be employed. It must be 
remembered that frequency stability varies 
inversely with closeness of feed-back 
coupling. Thus with close coupling for 


maximum power transfer, frequency sta¬ 
bility will suffer. This is of no consequence 
in the circuit where the output is imme¬ 
diately rectified to produce D.C. power. 
Under these conditions the circuit may be 
referred to as Class “C** power-oscillator. 

Some thought should be given to the 
energy required for the grid circuit. The 
grid draws both voltage and current. Tliis 
power cannot come from the preceding 
stage as it usually docs with Class C stages 
.... There is no previous stage! The grid 
power must come from the plate-circuit 
power supply. The characteristics curve of 
such a stage would then show E^Ip rela¬ 
tions far out in the region of positive grid 
potential. As such, even as Class C its 
operation is entirely unlike any other class 
of tube circuit design. 

ENGINEERING ANALYSIS 

(This section v\ay he skipped by readers 
who dislike jorviulae.) 

The D.C. power supplied to the rectifier 
diode (right section) by the power-oscil¬ 
lator (left section) : 

(1) P. = LE. 

where L = Average value of plate 
current (D.C.) 

Eb=^ Plate voltage (D.C) 

The power output to the tank cirqiit Lt: 

(2) P..„B r= Ep Ip = Il’Rl 

where Ep = A.C. component of plate 
voltage (R.M.S.) 

Ip = A.C. component of plate 
current (R.M.S.) 

Il = Circulating current in the 
oscillating circuit 
Rl=: Total resistance of tlie 
tank circuit plus the re¬ 
sistance reflected from 
the grid (acting as load) 
and load (Lj with the 
associated rectifier dr- 
cuit) 

The power lost at the oscillator plate: 

(3) WdlB. = (1) ^ (2) = P, — PunR 

The driving power for the oscillator 
stage : 



British Combine Photo 


Despite transport difficulties, the Western members of the United Nations are managing 
to supply our Eastern ally with some of the communications equipment so important to the 
successful conduct of modern war. The photo pictures one of these contributions, a car 
armored to meet battle conditions and completely equipped with the latest Occidental 
mobile radio direction-finding apparatus, so much needed in this war of communications. 
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;(4> p. = Egi, 

where Eg = A.C. grid voltage 
(R.M.S.) 

Ig = A.C. grid current 
(R.M.S.) 

The power available for output : 

(5) P« = EpIp—(E,Tg + Rd) 

where Rd = Resistance of the detector 
circuit acting as load 
through La 

Ignoring the inherent and unmeasurable 
lasses in the oscillator and associated cir¬ 
cuit, the efficiency of this stage : 

Po Ep Ip — (Eg Ig “p Rd) 

( 6 ) Eff = —=- 

Pi Ib Eb 

This stage is nothing but a half-wave 
rectifier, known to all students of radio as 
a means of producing direct current power 
from an A.C. source. It is called a detector 
in this case to differentiate it from the 
usual rectifier operating off the 117-volt 
primary A.C. lines. 

Inspection of the circuit (tight half of 
circuit diagram Fig. 1) will reveal com- 
ponetUs arranged much like the typical 
diode detector in a modern superheterodyne. 
In the radio receiver the detector removes 
the modulation peaks of the modulated R.F. 
carrier, thus demodulating the received 
wave. The removed modulation is passed 
on to a device which thus actuated produces 
sound. In the detector shown here, how¬ 
ever, the removed peaks occur at the same 
carrier frequency .... There is no modu¬ 
lation. Therefore, the output is a scries of 
peaks occurring at regular intervals and 
having the satne amf>lifudc, as showm in 
Fig. 2. These removed peaks are passed on, 
not to operate earphones, but to act as 
pulses of energy like charges of a gen¬ 
erator to supply a source of direct current. 


No* Wire 

Turns for 

ilax, Milliioatts 

20 

12 

24 

13 

27 

15 

30 

18 

33 

20 

Fig. 4 


The rectified D.C output pulses of cur¬ 
rent charge the load by-pass condenser C« 
to nearly the same voltage as that across 
the transformer secondary La. Since the 
condenser stores the charge it tends to bias 
the tube between peaks, permitting the diode 
to conduct only when the input voltage is 
greater than the stored D.C., that is, only 
at peaks. In this respect, tlie stage operates 
Oass C (if a diode can be considered as 
Class C). The charge, replenished at each 
pulse, is drawn from this stage by the load 
circuit, such as radio receiver, photo-electric 
cell, or other electronic equipment. The load 
is represented in the diagram Fig. 1 as a 
phantom resistor, Rs. The D.C available 
for the load is that across the condenser 
Q. The choke RFC keeps the high fre¬ 
quency out of the load. 

The capacity of tlie condenser C« must 
be such as to offer minimum reactance to 
the input frequency, effectively filtering the 
D.C output. 

The condenser Cb tunes L, to the resonant 
frequency, thus permitting maximum trans¬ 
fer of power, adding more voltage due to 
•‘resonant rise of voltage.** 

Since the duplex tube in the circuit is to 
function as rectifier ir nuist be selected with 
the usual check on maximum peak inverse 
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voltage rating. In the half-wave rectifier 
design the tube should be able to stand a 
voltage of 2.83 E,, where E* = voltage 
across L,. In conservative design, assuming 
an output of 90 volts D.C., the tube would 
stand a maximum peak inverse voltage of 
254.7 volts. The 25A7, for example, can 
stand this voltage, and is rated to deliver 
uplo 125 volts D.C. from the rectifier sec¬ 
tion. If two separate tubes were used instead 
of a duplex tube, the voltage output might 
be raised considerably. 

With an output of 90 volts D.C., the 
rectifier would provide about 6 milliam- 
peres output to the load. (Sec Fig. 3 for 
rough approximation.) This is sufficient 
to operate most small electronic equipment, 
with the possible exception of a power tube 
to drive a speaker. In this case either a 
very small P.M. speaker should be used, 
or headphone operation should be incor¬ 
porated. In the event that strong speaker 
operation is required, a 28D7 may be used 
as power amplifier, operating directly off 
the 24-32 volt storage battery. This should 
provide sufficient output. For the design 
of such a stare see the Juue issue of Radio- 
Craft under the title, “A 28-Volt Receiver.* 

The fundamental frequency of operation 
of the power-oscillator should be from 4 
to 10 megacycles, depending on the design 
of the load coil La, which slides inside Li Ls. 
The plate and grid coils are wound on tlie 
same form, and are identical. Fig. 4 shows 
the Load Coil (U) table listing the wire 
gauge (B & S) and the number of turns 
necessary for maximum power output in 
milliwatts. W ith a 1 inch (outside diame¬ 
ter) low loss coil, about an inch or two 
long, referring to Fig. 4 wind the load coil 
for your parti ail ar application. Cement it 
with a good h f. binder or wind it tightly. 

Since the load coil slides inside the 
primary, it is necessary to allow sufficient 
inside diameter in the primary coil to ac¬ 
commodate the load coil. For the primary 
use a ceramic coil form about two inches 
in length with a nominal inside diameter 
of ^ to 54 inch. (If a selection is avail¬ 
able, select a form which will permit the 
load coil when wound to be pushed into 
position to stay there by friction.) The 
plate and grid coils should be wound in the 
same direction, % xo % inch apart, using 
10 turns of No. 14 wire, closewound. for 
each winding. This will correspond to a 
frequency between 4 and 10 megacycles. 
The exact frequency need not be known, 
since the only tuning involved is for great¬ 
est energy transfer, which once set will 
not be changed. Condensers G, Cs and Cs 
tune their respective coils to the required 
frequency. This will have to be done with 
an insulated screv.driver, judging resonance 
by noting the reading of a voltmeter in 
the output circuit. Maximum voltage is 
the best setting. 

The optimum value of the grid-leak Ri 
should be found experimentally, since it 
varies for each coil and witli the load, 
generally being between 200 and 5000 ohms. 

In designing the power-oscillator it is 
important to base the data on ihe highest 
no-load voltage to be encountered, since 
the voltage will rise with reduced load. 
Thus the output voltage varies inversely 
as the load, as shown in the regulation 
graph Fig. 3. Witli a fairly fixed load the 
output should be essentially constant. The 
regulation might he somewhat improved 
With a power-supply filter, but this will 
reduce the output somewhat. 


If a stable load coil is desired without 
experiment, wind L 3 with 60 turns No. 30 
wire. The coil form will be longer than one 
inch, but will require very little adjustment. 

The author wishes to acktioivledgc his 
indebtedness to Sylvan i a News for the 
data from which this article teas prepared* 
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ELECTRONIC TUBE SYMBOLS (Continued front page 672) 
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to indicate which tube base pins are con¬ 
nected to each of the tube’s elements. 

Because of the diversity of types of <li aw- 
ings required on various blueprints to 
indicate a given tube, it follows that a 
graphical tube symbol is a cross between 
a pictorial ix)rttayal of the tube and a syin- 
l»olic semi-wiring diagram of the lube itself. 

At present we are concerned only with 
representative drawings of tube elements as 
they appear on a graphical symbol within 
the glass or metal vacuum envelope of the 
tube itself. 

This envcloDe is usually indicated by a 
circular or oval outline and the leads from 
each element are carried through this circle 
into the wiring of the schematic itself. It is 
not customary procedure to indicate on the 
schematic that the tube is either metal or 
glass. 

Many engineers, in drawing rough cir¬ 
cuits, or to illustrate a point during discus¬ 
sions, will leave the enveloping circle of 
the tube's case off entirely, but in drawing 
a schematic to be used for production or de¬ 
sign it is best to encircle the tube elements 
to avoid confusion. 

As any tube will contain at least two ele¬ 
ments and even the most complex will be 
confined to grids, plates, cathodes and heat¬ 
ers in various quantities and positions, a 
primarv requisite is the ability to identify 
each tul>c element as shown in the symlx)!. 

The “heaters * are usually drawn with no 
direct connections to their cathode. Stand¬ 
ard methods of showing heaters are given 
on this page. Cathodes used in conjunction 


with heaters, and directly lieated cathodes 
arc also shown (Fig. I-a). 

Plates (anodes) may be drawn in any one 
of several ways Imt the illustrations given 
here arc customary methods of representa¬ 
tion. The coiniiioiiest of these are shown in 
Figs, l-b and 1-c. 

A gas tube is always drawn with a dis¬ 
tinguishing dot or circle within the tube 
outline and pilot lights or neon bulbs are 
drawn in such manner that confusion is im- 
l>ossible. 

When tube elements are connected within 
the tube the symbol is drawn as indicated 
in Fig. 1-d, but if elements are inter-con¬ 
nected outside of the tube’s envelope, even 
if the inter-connections are in the pins, they 
must be drawn external to the tube symbol, 
as in Fig. l-e. 

Television tubes arc in a class by tliem- 
selves. An example of a symbol for a tele¬ 
vision tube is shown in Fig. 2. The ele¬ 
ments of these tubes, while similar to those 
of receiving and transmitting tubes, serve 
different purposes. Consequently the draw¬ 
ing of graphical symbols for television tulies 
should l)e treated and studied as a separate 
subject. 

Ill graphical tube synibolisiii, as in all 
schematic drawings of radio circuits, the 
important thing is to standardize. Standard¬ 
ization of all graphical symbols and of tube 
symbols in particular will rej^y the radio 
engineer, draftsman or technician a liun- 
dredfold in eliminated errors and in quick¬ 
er, more ready interpretation of schematic 
drawings. 
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TANK SPEAKER IS SMALLEST YET 




T he ‘‘smallest loud-speaker yet,” men¬ 
tioned in the editorial, “Shrinking Radio” 
{Radio-Craft, January, 1944), has aroused 
some interest, and even slight doubt. 

The Ioud-six?aker actually does exist, as 
the illustrations show, and it is no freak 
or toy gadget. On the contrary, this is a 
rugg^ unit designed for the toughest 
imaginable kind of use. Its main application 
is in tank radios, than which no more 
rugged service can be imagined. 

Its dimensions, as given in the original 
editorial, may have been measured a little 
liberally, rather than otherwise. The actual 
size is graphically shown in the photograph, 
by comparison with an ordinary match 
folder. 

This sturdy little PM is a standard Mag¬ 
na vox speaker. The voice coil, unexpected¬ 
ly, has a resistance of 50 ohms. The pot 
magnet” is made in two pieces, as is shown 
by the ends of four screws in the break¬ 
down photo. Over the magnet is placed a 
bakelitc ring, on which the cone is placed. 
The cone itself is made of bakelite-imprcg- 
nated cloth, and is almost as strong as any 
other part of the unit. 

Repeated thrusts 
with an index finger, 
driving the cone back 
against its support, 
succeeded only in 
producing a few 
cracking noises, but 
did no visible dam¬ 
age to the fabric. 

The audio qualities 
of this little speaker 
are improved by 
careful design of the 
pole piece and the air 
space under the cone 


as well as in the “dust cap” at its center. 
Voice coil leads are lirought out through the 
two grooves in the edge of the bakelite ring, 
visible at the left edge of the break-down 
photo. 

It would be interesting to know what the 
designers of the original Magnavox — which 
stood more than two feet high and was a 
fair load for a serviceman — would have 
thought if they could have seen how their 
product would he transformed in 25 years. 
True it is that radio is shrinking in the 
ciimbcrsomcuess of its apparatus as it is 
expanding in power, range and uiiivet'sal 
use I 
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REMOTE CONTROL WEAPONS (Com. from page 649) 


secs—in all six directions — is radiotxl back 
to headquarters wlierc observers view the 
six-image screen as the plane proceeds on 
its course If another plane or planes ap¬ 
proach from any i)oitil, ilie distant radio-con¬ 
trol ofticer can put the plane through evasive 
tactics and elude the pursuers. The plane 
can even be equipped with guns, which can 
be fired by remote control as desired. After 
the television plane has negotiated the vari¬ 
ous war hurdles and evaded interception 
fiak, etc., It can then discharge its bombs 
on the target, or (if necessary) the plane 
can carry a single large load of explosive 
which is detonated on contact—blowing up 


the plane itself, sliould this be desired. If 
the plane is to be saved, it could drop bombs 
in the manner of present-day boinl)ers, and 
then return to its base—all by radio-con¬ 
trol. 

All this is not an impossible picture and 
you may be sure that long distance robot 
military planes of this type will be in use in 
the future. 

One thing about them — they most likely 
will not be used to terrorize the population 
and kill people needlessly as the Nazi robots 
are doing now. In war, whenever possible, 
every High Command prefers to use weap¬ 
ons for purely military purposes. 


EARLY NOISE-REDUCING MIKES 


A NENT the noise-rcduciiig micro¬ 
phone and its inception, concerning 
which we published a letter from 
Benjamin F. Miessner a short time 
ago, Radio-Craft has received the following 
letter from Mr. Peter L. Jensen. Mr. Jensen 
was at the time Oiief Engineer for Magna- 
vox, mentioned in Mr. Miessner’s letter as 
having also been engaged in anti-noise 
microphone research at that lime: 

Dear Mr. Gernsback: 

I read with interest the letter from Ben¬ 
jamin F. Miessner addressed to you and pub¬ 
lished in Rad io-C raftJor Afarch, 1944, under 
the heading, ‘‘Anli-Noisc Mike Not New/* 
Also.in the same issue, on page 348, is pub¬ 
lished a short reiwrt which testified to the 
success of the anti-noise microphones used 
on the flight of the NC-4, the first airplane 
to cross the Atlantic Ocean. The report, 
mentioning the superiority of this type of 
mike, was written by Lt. Commander Lav¬ 
ender, who Miade the flight himself as the 
officer in charge of communications. 

Benjamin Miessncr*s statements are sub¬ 
stantially correct as far as I know, but for 
the sake of history, and in order to keep the 
records clear, may I be permitted to con¬ 
tribute some additional information on this 
subject? 

Shortly after the United States entered 
the first World War, Lt. Commander Sweet, 
who was well known to all oldtiiners as one 
of the Navy*s first radio experts, appi a'tched 
Pridham and me with the suggestion that 
our powerful dynamic loudspeaker might 
possibly solve the proI>Iem of intercommuni¬ 
cation between the crew members on an air¬ 
plane. 

We were fortunate to have tlie Hall Scott 
Motor Company's plant practically in our 
backyard, in Oakland, California, and we 
made our preliminary tests alongside air¬ 
plane motors which were bving tested on 
blocks and which ran day and night. The 
noise level close to these motors was as high 
as in any airplane. We quickly discovered 
that altogether too much noise entered our 
microphone and that our puny little human 
voice was completely uiiintcHigihle in the 
loudspeaker. The problem, therefore, became 
a microphone problem and we developed in 
a short time the so-called anti-noise micro¬ 
phone. We stripped the mike of all en¬ 
closures in order that the motor noise might 
be permitted to impinge upon both sides of 
the diaphragm and thereby neutralize itself, 
whereas the voice, which impinged upon one 
side only, alone actuated the mike. Speech 
with this new mike was reproduced with 
great clarity and without the disturbing 
intermingling of thunderous motor and wind 
noises. 


A patent was filed on the new mike and 
the application was placed on the secret list 
in the Patent Office. Some time later the 
patent was declared in intei ferciice with an 
application filed hy Benjamin Miessner, but 
as the Magiiavox Company, to whom the 
patent was assigned, was then the only con¬ 
cern in the country producing this new 
lip mike, a deal was made with Miessner in 
order to avoid “costly interference proceed¬ 
ings and the basic original patent was issued 
to us. The interference case never proceeded 
to the point where date of conception and 
first date of reduction to practice was deter¬ 
mined. The Magna vox Company, where 
Pridham and I jointly held the title of chief 
engineer, was the sole manufacturer of anti- 
noise lip microphones during the first World 
War. The Magnavox type became the stand¬ 
ard mike for all Navy airborne equipment 
during the war and for some time after¬ 
wards, including the period when the NC-4 
flew the Atlantic. Concurrently, we devel¬ 
oped an anti-noise mike, based on the same 
principle, for use with ship telephones where 
noisy engine rooms and other conditions liad 
been a problem. The ship telephone which 
we developed employed a permanent magnet 
dynamic telephone, also a new innovation, 
and coupled with an anti-noise microphone 
tlie instrument performed so outstandingly 
well that it was adapted for use on nearly 
all Shipping Board*s vessels as well as on 
all the two hundred and fifty four-stack 
destroyers of that vintage. 

Shortly after the war, radio burst on us 
like a tidal wave and all our energies became 
concentrated on loudspeakers. The develop¬ 
ments on lip microphones were shoved into 
the background and remained dormant, as 
far as I know, until the beginning of the 
present war. However, I have always 
thought that the anti-noise principle might 
become iinix)rtant hi certain commercial tele¬ 
phones. 

I am sure niy good friend, Pridham, is 
not interested in asking for glory for having 
originated the principle embodie<l in the anti- 
noise lip mike any more than I am. Our 
country has been good to both of us, and 
whatever recognition has been given us has 
come to us for work in another field. How¬ 
ever, as microphone and loudspeaker con¬ 
sultant to the War Production Board, I per¬ 
sonally salute the Electrovoice Cort>oration 
in South Bend for the good work they have 
done in bringing the lip mike to such a high 
state of perfection. My only concern is that 
the Corporation is not reducing their very 
large backlog of orders for lip mikes fast 
enough. 

Sincerely, 

Peter L. Jensen 
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not be calculated by simple Ohm’s law, but 
is usually given in graphs on the te<Jinical 
data sheets or in the tube manuals. 

In Fig. 3 we have a rectifier with a 
voltage of 400 applied to it and a load with 
a resistance of 35,000 ohms. The load 
draws 10 milliamperes, and the voltage 
across it is 350. The rest of the drop (50 
volts) is inside the tube, between the plate 
and cathode. If we drop the resistance of 
the load to 3,000 ohms, the voltage across 
it drops to 300 and the current rises to 100 
milliamperes. In this case, the tube has acted 
as a fairly linear device, voltage rising with 
current very much as in an ordinary re¬ 
sistor. This might not have been the case 
had our load been a capacity instead of a 
resistance. In such a case, we might expect 
to find about 510 volts D.C. output with 
our 400 volts A.C. input, and a much 
sharper drop in voltage with increased cur¬ 
rent than we should expect from Oliin's 
law. 

This increased voltage drop with in¬ 
creased current is important for two rea¬ 
sons. It acts as a safeguard for the tube 
should excessive voltages be put on it. or if 
(because of short-circuits or any other rea¬ 
son) the resistance of the output circuit 
(load) is unduly decreased. We have in 
effect an additional resistor in our circuit. 
This opposes any increase in current, thus 
preventing that increase from becoming as 
great as it would otherwise have become. 
The resistor action of the tube thus often 
saves it from being destroyed when some 
part of the apparatus to which it is at¬ 
tached breaks down and subjects it to an 
overlaid. 

The second important feature of the 
tube’s resistance is that such a tube causes 
some loss of power in any circuit in which 
it is inserted. When large amounts of cur¬ 
rent are to be rectified a high-vacuum tube 
becomes uneconomical. Transformers must 
supply enough voltage to make up for the 
high internal drop in the tube as well as 
the drop in the load, and large amounts of 
electricity arc wasted 
in heating up the 
anode. The gas-filled 
tube delivers large 
output currents with 
little loss. It shows 
no such increase in 
resistance with in¬ 
creased current as 
does its high-vacuum 
brother (and conse¬ 
quently does not act 
as a safety device in 
its own circuit). 

Current flow in a 
gas tube depends—as 
we have learned—on 
breaking d o w n, or 
ionizing, the atoms 
of gas which com¬ 
pose its atmosphere. 

This occurs at a defi¬ 
nite voltage for each 
gas, less than 20 volts 
for gases commonly 
used in rectifiers. Be¬ 
low that voltage, little 
or no current flow 
takes place. When il 
is reached, the gas 
ionizes, and the f)Osi- 
tive ions attract large 
numbers of electrons 
away from the cath¬ 
ode. If the load re¬ 
sistance is reduced or 


tiie input voltage increased, more atoms are 
ionized and more current flows, but the vol 
tage between cathode and anode remains 
the same, within the normal operating rat¬ 
ings of the tube. 

Electron-tube rectifiers which must sup¬ 
ply heavy currents are almost invariably 
of the gas-filled type, for the reason that 
such tubes will supply large amounts of 
electricity at high efficiency. Because of that 
very feature they arc much less rugged than 
the high-vacuum type and must be oper¬ 
ated with greater care. 

Heavy i>eak currents have a dangerous 
effect on the gas-lilled tube. Should the 
current rise beyond the rated peak, the 
voltage drop across the space between 
cathode and plate will start to increase. 
As this happens, the ions, attracted by the 
negati\e voltage on the cathoefc, start mov¬ 
ing toward it. Meeting with no electrons 
to neutralize their positive charges, they 
rush into tlie cathode and bombard it in an 
ionic hailstorm. These ions have enough 
wciglit, and — si>eeded up by the increased 
voltage attracting them—enough velocity 
to strip the active coating from the cathode 
surface ruining the tube. Arc-backs when 
the cathode is positive may have the same 
effect. In that case the electrons, speeded 
up by the high inverse voltage, do the 
lx)mbarding. 

The cathode may also be stripped if the 
tube is operated at too low temperatures. 
Many gas-fillcd tubes use mercury-vapor 
as their atmosphere. A few drops of ordi¬ 
nary metallic mercury are put in the tube 
during manufacture. The mercury is va¬ 
porized by the heat of the cathode. If the 
high voltage is applied while the tube is 
warming up, wc have a situation similar to 
a voltage overload. The cathode is not 
able to emit as many electrons as when fully 
heated, and the atmosphere in the tube is 
less dense than required to maintain the 
low voltage drop between cathode and 
plate. As this internal voltage increases, so 
does the attraction of the cathode for the 
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positive ions, and so docs their speed as 
they nish toward it. An ion is like an auto- 
Aiobile—when it strikes an obstacle, its de¬ 
structive force is proportional to its speed. 
It is necessary to use two switches for 
turning on a gas-rectifier power supply, one 
to light the filaments, (heaters or cathodes) 
and the other, (often automatically oper- 
erated) to turn on the anode voltage when 
the tube is properly heated and the mer¬ 
cury vaporized. 

Of^ration at too high temperatures also 
liasi its dangers. Since the atmosphere in 
the usual gas tube is created by the evap¬ 
oration of mercury, as the temperature goes 
up that atmosphere becomes denser. This 
reduces the voltage at which arc-back will 
occur. In many cases it causes the tube to 
act as a cold-cathode rectifier, carrying 
small currents on the half of the A.C 
cycle when the plate is negative. 

The inverse peak \oltage must also be 
more carefully watched with gas-filled than 
with high-vacuum tubes, and the possibility 
of liigh-voltage surges in the supply cur¬ 
rent carefully considered. 

Another gas-tiibc rating which may seem 
puzzling is the fuaximiifn averaging iUne. 
This is merely the average current rating, 
with a safeguard add(fd. A tube may ha^■e 
an average current rating of 1 ampere, and 
l)e used in the application where it is work¬ 
ing only 20% of the time. Yet the same 
tube might be ruined if 5 amperes were 
drawn from it for 1 minute and none for 
the next 4 minutes. The one-minute drain 
at five times normal current might be quite 
sufficient to cause damage. In other words, 
5 minutes is too long a time over which 
to take an average. The usual averaging 
time is 30 seconds, which would mean in 
this case that the tube could deliver 5 times 
normal current for 6 seconds if it remained 
idle for the next 24. 

The very weaknesses of gas-filled recti¬ 
fiers are due to its greatest virtues—large 


SYSTEM AND 


O UR millions of people depend entirely 
upon the radio serviceman for the main¬ 
tenance of their most extensive source of 
entertainment and news, the broadcast re¬ 
ceiver. With all the priorities and shortages 
the serviceman is left at somewhat of a loss. 
This should present itself as a challenge, 
however, and the serviceman should have 
at his disposal the necessary initiative to 
cone with the remote conditions under 
which he is forced to work. Due to these 
difficult situations, the radio repair man is 
no longer a serviceman, he is viewed as 
a radio maintenance technician, because he 
may sometimes have to redesign or recon¬ 
struct in order to affect a repair. 

When wc consider that now many serv¬ 
icemen are beginners in the field, their dif¬ 
ficulties arc greatly increased. The new 
serviceman must turn his efforts in two di¬ 
rections—to understand thoroughly the 
schematics of modern receivers, and the 
functions of the single circuits of which 
these receivers consist. With this knowledge 
he will be able to proceed to the first im¬ 
portant step in servicing —locating tlie cir¬ 
cuit, stage and part in which the defect is 
concealed. 

The next thing is to learn to use the most 
effective of the methods of locating trouble: 
point to point testing; substitution; circuit 
analysis; or the use of signal tracers and 
the cathodc-ray oscilloscope. All these have 
been covered in Radio-Craft articles. 

Out of these four methods available, the 
serviceman should use the method or meth¬ 
ods which most rapidly and accurately aid 
him in localizing the trouble. With a small 
amount of study and practice, he is sure to 


Send Only 25c lor this Hnndy 

TUBB-BASE CALCULATOR 



FOR HARD-TO-GET PARTS 
WRITE LEO W9GFQ 

Tre got thousands of hard-to-RCt items Including 
speakers, meters, test meters, transformers, lubes, 
telCCTaph operator keys and equipment. All types of 
radio hardware at unusually low prices. Send today 
for free tiyer. 

HALUCRAFTERS 

I h-iTO always been a Wk distributor of ITalllcrafter 
equipment. I'll buy used IlaillCT.trter rigs, highest 
prices Other set*, parts too. Write. Til Quote top 
prices for your used equipment. 

LEO - W9GFQ 

WHOLESALE RADIO LABORATORIES 

744 WEST BROADWAY. COUNCIL BLUFFS, IOWA 


Special Get-Acquainted Offer 

Hero’s just the Calculator you’ve wished you 
had time and again. Designed especially for 
you by Wholesale Radio Laboratories engi¬ 
neers, this lightning-fast, slide-rule type indi¬ 
cator tells you in a jifTy tube characteristics 
that enable you to substitute available tubes 
for those hard-to-get. Leo. W9GFQ» wants to 
send it to you at a fraction of its value—just 
to fret acquainted. 

Durable in construction, simple to operate, 
this Calculator is a handy> time-saving device 
you can’t afford to be without. Send for yours 
today. W’e pay the shipping expense. Mail 26c 
to Leo, W9GFQ. 


f —--“MAIL COUPON TODAY-"--- 

I Leo. W9GFQ 

I Wholesale Radio Labt>ratorios 
744 West Broadway. Dept. RC-ft 
' Courfcll Bluff*. Iowa 

I O Vou bet 1 want one of the tulw base calcu' 

” iKors. Here's my 2oc. 

_ O VVhlie you're st it, send your free flyer of 
' lard-to-get items. 


X.inio 


I Addros* 

I 

I Town 


current-delivering ability and low internal 
loss. It is therefore not surprising to find 
them used almost universally where a simple 
rectifier is needed to deliver large currents 
at modern voltages. Where extremely high 
voltages arc required, efficiency is sacrificed, 
and high-vacuum tubes used. Where output 
currents and voltages have to be controlled, 
more complicated gas rectifiers, such as the 
Thyratron and the already-mentioned Igni- 
tron. are used. They will be described in 
the next lesson. 

SERVICING 

find many additional uses for his available 
equipment, heretofore not realized. He de¬ 
velops a mania for knowing the ins and 
outs of his lest equipment. He should also 
be readily familiar with the theory behind 
the circuits with which he is working, or 
else his test equipment is practically use¬ 
less. This statement cannot be overempha¬ 
sized. 

After the serviceman is aware of the 
methods available to him, the next step is 
to correlate the procedure to follow. These 
procedures vary widely with situations and 
equipment, but four major steps are to be 
followed for the maintenance of electronic 
equipment : 

(1) Check the power supply and its ad¬ 
jacent equipment. 

(2) Localize the trouble within the set. 

(3) Determine the cause of the trouble. 

(4) Determine and effect the remedy. 

These steps arc self-explanatory, and 

should not require too much discussion or 
port ray a r. 

Keep a notebook handy at the test bench 
in which three columns may be tabulated. 
First, the model number of the set serviced 
should be entered for identification; second, 
the symptoms whicli prevailed; and third, 
the replacement or adjustment which was 
necessary to effect a repair. It is quite true 
that there are many commercially published 
“Trouble Shooter Manuals,” but nonethe¬ 
less, all the symptoms and troubles one set 
alone would have, could not be covered in a 
large volume of manuals. For this reason, 
the servicing notes kept at the bench will 
repay the effort made in collecting them.— 
/. M. K. 
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You who join our research and engineer¬ 
ing staff now to help us with the impor- | 
tant war work we are doing will be 
embarking on a career. Our plans for 
the future offer unusual opportunities for 
able men. Our staff today forms a t 
friendly capable team of scientists and | 
engineers whose accomplishments have 
brought national recognition. You’ll en¬ 
joy working with them, growing with | 
them. 

THESE ARE OPPORTUNITIES. We are 
adding to our staff engineers who special¬ 
ize in 

ELECTRONIC TUBES 
PRODUCTION 
DEVELOPMENT 
MEASUREMENTS 

PHYSICS ' 

ELECTRICITY 

I 

TRANSMITTING TUBES 

I 

Our laboratories in Newark, N. J., offer j 
ideal working conditions. We prefer that . 
you have a degree in electrical engi¬ 
neering, physics, chemistry or mathemat¬ 
ics—your experience, however, may be | 
sufficient. I 

Wjhy don’t you find out whether there’s 
a place for you with our fine staff of 
specialists. Write and tell us about your¬ 
self or Phone HUmboldt 2-5252, Ext. 72. 
for appointment. 

NATIONAL UNION RADIO 
CORPORATION 

50 Spring Street, Newark 2, N. J. 



ENGINEERS .... 

Are You Concerned With Q 
YOUR POST WAR FUTURE ■ 

The Federal Telephone & Radio Corporation, 
the manufacturing unit of the International 
Telephone & Telegraph Corporation with its 
multiple business activities e.xtending to all 
parts of the civilized world, will accept appli¬ 
cations from experienced men for immediate 
employment with almost limitless post war 
possibilities. These positions should interest 
those with an eye to the future and whose 
interest lies in forging ahead with this inter¬ 
nationally known organization whose expan¬ 
sion plans for post war are of great magni¬ 
tude covering all types of radio & telephone 
communications. Advancement as rapid as abil¬ 
ity warrants. Majority of positions are lo¬ 
cated in the New York area! 

Look Ahead With Federal! 

If inconvenient to apply in person, write letter in full, detailing 
about yourself, education, experience, age, etc., to Personnel Manager. 

FEDERAL TELEPHONE & RADIO CORP. 

39 Central Avenue 

EAST NEWARK NEW JERSEY 

I 

I 


We need the following personnel I Men 
with long experience or recent grad.- 
uates considered. 

# ENGINEERS 
ELECTRONICS 
ELECTRICAL 
RADIO 

MECHANICAL 

CHEMICAL 

TRANSFORMER DESIGN 

# SALES AND APPLICA¬ 

TION ENGINEERS 
PHYSICISTS 
DESIGNERS 
DRAFTSMEN 
TOOL DESIGNERS 
TECHNICAL WRITERS 


ENGINEERS 

DRAFTSMEN 

POST WAR OPPORTUNITY 

Progressive New York Electronic Manu¬ 
facturing Company is now seeking addi¬ 
tional personnel. Require two (2) trans¬ 
mitter, five (5) receiver and two (2) 
special equipment engineers, as well as 
four (4) draftsmen and two (2) labora¬ 
tory technicians. 

This is not a “Duration** program. Per¬ 
sonnel of proven capabilities assured a 
post war position, comparable current 
status. Transportation will be paid to 
New York, Salaries commensurate with 
experience and ability and current earn¬ 
ings. All negotiations confidential. Ad¬ 
dress replies to 

ELECTRONICS, SUITE 411 

280 BROADWAY. NEW YORK. N. Y. 


Radio signal and communications equip- 
meiit for the armed services will total 
$3,000,000 this year, according to J. H. Ras¬ 
mussen, commercial manager of tlie Crosley 
^rporation. This amounts to more than ten 
times the total production in 1941. 

RADIO 


ELECTRONIC VULCANIZER 

A n electronic tire-vulcanizing device em¬ 
ploying electronic jirinciples, which 
would enable major tire repairs to he made 
in 10 minutes in combat zones and which 
promises to become a factor in exteiKling 
the service life of post-war tires to lOO.Of^ 
miles, was announced at SAE NatiCMial 
Transportation & Maintenance Meeting in 
The Bellevue-Stratford 
The SOO-pound mobile military unit is de¬ 
signed to effect repairs on any tire and 
replace Army tire-repair equipment weigh¬ 
ing tons and taking hours to operate. 

The device, consisting of a press ram 
equipped witli an electrode coupled to a 
high-frequency generator, and a press frame, 
applies “internal heat'* to make spot and 
sectional cures within minutes. The ram and 
frame, fitted with filler l>ags which adjust 
themselves under pressure to tire contours, 
obviate the use of molds, effect repairs on 
any size tire, and eliminate current vulcaniz¬ 
ing hazards such as destructive over-heating 
of adjacent sections. Like other electrostatic 
generators, tliis vulcanizer works from the 
inside out. keeping heat on the parts treated. 

Tests were said to indicate the possibility 
of utilizing the principles of the device after 
the war botli for recapping and for new tire 
production oi>erations. 
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11.740 

11.750 

i:l.77 

11.775 


11.775 MTCY 


COCY 

GSD 

DJD 


11.790 
11.79 


11.790 

' 11.80 

11.800 

11.805 
M.8I 
^ 11.820 

11.820 

11.820 


WORLD-WIDE STATION LIST 

(Coutinued from page 671) 


11.710 WLWO CINCINNATI. OHIO: European 

beam, 2:45 to 5:15 pm. 

11.718 CR7BH MARQUIS. MOZAMBIQUE, 

11.720 CJRX WINNIPEG, CANADA, 

11.720 PRLB RIO D£ JANEIRO. BRAZIL: '’Radio 

Ndciondl": 9:35 to 10:45 pm: off 
on Sundays. 

11,725 JVW3 TOKYO. JAPAN; 9 am to 2:40 pm, 

11,730 GW LONDON. ENGLAND; heord at 9 

am and 12:45 pm to India. 

11,740 WRUL BOSTON. MASSACHUSEHS; Me*- 

ican beam, 7:30 pm to 2 am. 

HAVANA. CUBA; 11 am to I pm. 
LONDON, ENGLAND; afternoons. 

BERLIN, GERMANY; evenings. 

SAIGON, INDO-CHINA: 10 to 
11:30 am. 

HSINKING, MANCHURfA; 1.30 to |' 

3 am. 11 

11,78 GVU LONDON. ENGLAND. 

11.780 HP5G PANAMA CITY, PANAMA; 9:45 

pm to ? 

11.790 WGEX SCHENECTADY. NEW YORK; Eu- [ 
ropean beam. 1:45 to 4:45 pm. I 

- RADIO PRAHEVA. 

KGEI SAN FRANCISCO, CALIFORNIA; 

5 pm to 12:45 am. South Amer¬ 
ican beam. 

WRUA BOSTON, MASSACHUSETTS; North ,1 
African beam, 1:45 to 4:30 pm. 

JZJ TOKYO, JAPAN; 11:45 pm to I:l5 [ 

am. I 

HI3X TRUJILLO CITY, DOMINICAN RE¬ 

PUBLIC; afternoons. 

COBH HAVANA. CUBA; afternoons. n 

2R022 ROME. ITALY. ! 

GSN LONDON, ENGLAND; afternoons 

and evenings. | 

CXAll COLONIA, URUGUAY. | 

XEBR HERMOSILLO, MEXICO; after- i 

noons. ;■ 

. 11.830 WCRC NEW YORK CITY; West South \ 

America beam, 5:30 pm to mid¬ 
night; European beam, 7 am to 
5:15 pm I 

11.840 COBH HAVANA, CUBA. 1 

11845 - VICHY. FRANCE; 4 to 4:30 pm; | 

evenings to 10:15 pm. » 

11.847 WGEX SCHENECTADY, NEW YORK; Eu "I 

ropean beam. 5 to 11:45 am. 

11.847 WGEA SCHENECTADY, NEW YORK; Eu¬ 

ropean beam, noon to 4:45 pm; 

Brazili-an beam, 5 to 8:15 pm. 

11.855 DJP BERLIN, GERMANY. , 

11.84 ZPA6 VILLARICA CITY, PARAGUAY; 

news in Spanish at 8 pm. 

11.86 GSE LONDON, ENGLAND. ‘ 

11.870 WBOS BOSTON, MASSACHUSETTS; Eu- ,, 

ropean beam, 5:45 to 7:30 am. ' 

11.870 WOOW NEW YORK CITY; European beam, it 

7:45 am to 5 pm. H 

11.870 WNBI new YORK CITY; East South 

America beam, 7 pm to mid¬ 
night: Sundays only, 7:45 pm to 1 
midnight. ", 

11.88 VLR3 MELBOURNE. AUSTRALIA; 1 to 

3:15 am 

11.80 LRR ROSARIO, ARGENTINA; heard 

evenings; news in Spanish at 6:30 
to 6:45 pm. 

11.893 WRCA NEW YORK CITY; European beam. 

5 to 9.45 am; 3 to 4:45 pm. 

11.895 CXAIO MONTEVIDEO, URUGUAY. 

11.900 XGOY CHUNGKING CHINA; Allied 

Forces in the Far East beam 
B to 9 pm; Asia-Australian-New 
Zealand beam, 6 to 6:30 am; East 
Russia beam, 6:30 to 7 am; Japan 
b&am, 7 to 7:30 am. 

11.900 KWIX SAN FRANCISCO. CALIFORNIA; 

Australian beam, I to 7:58 am; 

4 to 7:30 pm. i! 

M,905 - UNITED NATIONS RADIO—AL- |l 

GIERS. 

11.910 2RO ROME, ITALY. ‘ 

11.948 - MOSCOW. USSR: 6:45 to 9 am. ■ 

11.950 KKQ SAN FRANCISCO, CALIFORNIA; 

works with KR02. Honolulu. i| 
afternoons and evenings. 

If.970 F2I BRAZZAVILLE, FRENCH EQUA- 

TORIAL AFRICA; "Radio Brazza- | 
ville." I 

11.975 - RIO DE JANEIRO. BRAZIL; "Radio [i 

Nacional" heard at 10 pm. i 

♦ 1.98 - LONDON. ENGLAND; 5:15 to 8 I 

Pm II 

12.000 - LISBON. PORTUGAL; Oriental 

beam. 8 to 10 am. 

12.000 - SINGAPORE, STRAITS SETTLE- 

MENT; "Radio Shonan." 

12.040 GRV LONDON, ENGLAND. 

12.060 FFZ SHANGHAI, CHINA; heard at B 

am. 

12.070 CSW LISBON, PORTUGAL; 9:30 to 10 

am. 

12.110 HI3X TRUJILLO CITY. DOMINICAN RE¬ 

PUBLIC; 5 pm. 

12.115 ZNR ADEN. ARABIA; off at 1:15 pm. 

12.235 TFJ ICELAND; Saturdays, 10 to 10:30 15.220 

pm. 


HALLICRAFTERS 


HALLICRAFTERS 



COMPLETE 

STOCKS 

I have in stock NC- 
200s 5174.50 complete 
and some Hallicraft- 
ers receivers available 
for immediate deliv¬ 
ery on priority and 
the following parts 
without priority: me¬ 
ter rectifiers $1.95, 
transmittii)}^ tubes, 
transformers, resist¬ 
ors, condensers, pan¬ 
els, chassis, etc. Your 
orders and inquiries 
invited. 


RECEIVER HEADQUARTERS 

the A/atl&n 

Before me war Bob Henry served the amateurs 
es the world's largest distributor of communications 
receivers. 

Now Henry Radio is Hallicrafters receiver head¬ 
quarters for the Nation at war. Hallicrafter Re¬ 
ceivers can be supplied on AA-I priority. I can 
usually supply SX-28s at $179.50, SX-25s at $94.50, 
and PM-23 speakers at $15.00 at once. It takes 
longer to supply other models. 

Soon, it is hoped, non-priority orders can be filled 
and Bob Henry can become again Hallicrafters 
headquarters for the nation at peace. 

I have stores at Butler, Missouri, and at 2335 West- 
wood Blvd., Los Angeles 25, Calif. 

Your orr/ers and in- 
qntries are invited. 

Bob Henry, w9ara 

HENRY RADIO SHOPS 

Butler, Mo. and Los Angeles, 25, Calif. 
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‘WORLD’S LARGEST DISTRIBUTOR OF COMMUNICATIONS BEOBlVfiBB^ 


12.27 COCB 
12.445 HCJB 


12.967 WKRD 

12.967 WKRX 

13.000 HDD 

13.085 COCH 
13.22 ICA 


14.460 DZH 

14.480 - 

H5.000 WWV 


15.070 

15.105 

15.11 

15.11 

15.120 

15.130 

15.130 

15.130 

15.140 

15.150 

15.150 
IS.155 


GWe 

JLG4 


DJL 


DXR7 

DXL6 

WRUS 

GSF 

WRCA 

WNBI 

SBT 


15.165 PRE9 
15.170 TGWA 


15.190 KROJ 
15.190 WOOC 


15.20 DJB 
15.210 WBOS 


HAVANA. CUBA; daytimes. 
QUITO, ECUADOR; ’Voice of the 
Andes"; 5 to 11 pm; off Mon¬ 
days in English at 10 pm. 

NEW YORK CITY; European beam, 
I to 6:30 pm. 

NEW YORK CITY; North Africa 
beam, 6 to 8 am. 

QUITO, ECUADOR; heard Calling 
LSX in earl/ evening. 

HAVANA, CUBA: afternoons. 
ALLIED HEADQUARTERS IN 
ITALY; Sundays only, 3 pm. 
DAKAR. FRENCH WEST AFRICA; 

Sundays, 2:45 to 5 pm. 

BERLIN, GERMANY. 

EL SALVADOR. 

WASHINGTON, D. C.; United 
States Bureau of Standards; day¬ 
times only. 

LONDON. ENGLAND; 10 to II am. 
TOKYO, JAPAN; 2 to 4 am; heard 
Some evenings. 

BERLIN. GERMANY. 

MOSCOW. USSR; 9:15 pm and 
11:15 pm; 5:15 to 5:40 pm. 
"SENDER ATLANTIC"; heard in 
afternoons and evenings, 

BERLIN. GERMANY; on atB:30am. 
BERLIN. GERMANY; heard at 4:30 

BOSTON, MASSACHUSEHS; North 
African beam, 4:45 to 6 pm, 
LONDON, ENGLAND; 10 am to 

4 pm. 

NEW YORK CITY; Brazilian beam; 

5 to 7:45 pm. 

NEW YORK CITY; European beam; 

7:45 am to 3:30 pm. 
STOCKHOLM, SWEDEN; 7 to 7:55 
am; II am to 2:15 pm; Sundays 
only, 4 to 11 am; noon to 2:15 
pm. 

FORTALEZA. BRAZIL; 6 to 7 pm. 
GUATEMALA CITY. GUATEMALA; 

daytime transmissions. 

LOS ANGELES. CALIFORNIA; 

Oriental beam, 2:30 to 8:45 pm. 
NEW YORK CITY; European beam. 

7:45 am to 5 pm. 

BERLIN. GERMANY. 

BOSTON, MASSACHUSEHS; Eu 
ropean beam, 7:45 am to 5:15 
pm; East South America beam. 
5:30 to 8:15 pm. 

"NATIONAL CONGRESS RADIO" 
(INDIA); heard at I2;l5 pm. 


IS.220 

I5.22S 

15.230 

15.230 
15.230 


(5.230 

15.240 


JTL3 

WKRX 


WKRD 


VLG6 

TPC5 


15.250 WLWK 


15.260 

15.270 

15.290 

15.300 

15.31 

15.315 

15.320 

(5.330 

15.350 

15.350 


GSI 

WCBX 

KWID 

2RO 

GSP 

VLQ3 

JFY 

WGEO 

WRUW^ 

WRUL 


I5.3S5 KWU 


15.370 

15.400 

15.410 

15.410 

15.420 

15.45 

15.465 

15.750 

15.810 

16.000 


ZYC8 

GRE 

PZP 

RV96 

GWD 

GRD 

2R024 

LSL3 

EPA 


"VOICE OF FREE INDIA." 

TOKYO. JAPAN; 6:15 to B:I5 pm. 

NEW YORK CITY; Central Africa 
beam, 4:15 to 5 pm. 

MOSCOW, U5SR; off at 7:25 pm. 

NEW YORK CITY; Central Africa 
beam, 6 to 8 am; North Africa 
beam, 9:15 to 9:45 am; South 
Africa beam. 10 to 10:30 am. 

MELBOURNE, AUSTRALIA. 

VICHY, FRANCE; 11:15 am to 
1 :30 pm. 

CINCINNATI; European beam, 
B:I5 am to 5:15 pm; West South 
America beam. 5:30 to 8:15 pm. 

LONDON, ENGLAND; African 
beam. 1 1 am to 5 pm. 

NEW YORK CITY; European beam, 
7 am to 4:45 pm. 

SAN FRANCISCO, CALIFORNIA; 
South American beam, I to 9 pm* 

ROME. ITALY. 

LONDON, ENGLAND. 

SYDNEY,, AUSTRALIA; news, 1:15 
to I ;30 am. 

TAIHOKU, JAPAN. 

SCHENECTADY, NEW YORK; Eu¬ 
ropean beam, 7 am to 3:30 pm; 
3:45 to 5:15 pm. 

BOSTON, MASSACHUSETTS; Eu¬ 
ropean beam, 2:45 to 6 pm. 

BOSTON, MASSACHUSEHS: North 
African beam, 10 am to 1:30 pm; 
European beam, 1:45 to 2:30 pm. 

SAN FRANCISCO, CALIFORNIA; 
Oriental beam, 7:45 to 9:30 pm; 
off on Wednesdays; Sundays 
only, 4:45 to 6:15 pm; South 
America beam, M am to 2 pm. 

RIO DE JANEIr 6, BRAZIL; I0 am 
to noon; also evenings. 

LONDON, ENGLAND; heard in 
affernoon. 

PARAMARIBO. DUTCH GUIANA. 

MOSCOW, USSR. 

LONDON, ENGLAND; II am to 
noon. 

LONDON. ENGLAND; heard till 
noon. 

ROME. ITALY. 

MOSCOW, USSR; heard mornings. 

BUENOS AIRES, ARGENTINA; 
during mornings. 

TEHERAN IRAN; operated by 
AFHQ; heard Sunday 4:12 pm. 


(Continued on next page) 
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16.025 

17.72 


AFHQ 

LRA5 


17.750 WRUW 


17.760 

17.760 

17.773 

17.780 

17.780 


KROJ 

WKRX 

OTC 

WRCA 

WN8I 


17.800 WLWO 


ALLIED headquarters. NORTH 
AFRICA. 

BUENOS AIRES. ARGENTINA; 
"Radio del Esfado"; Fridayr, 
5 to 5:30 pm. 

BOSTON. MASSACHUSETTS; Cen¬ 
tral America beam, 7:30 to 9:15 

pm, 

LOS ANGELES. CALIFORNIA; Aus 
tralian beam, 9 to 10 pm. 

NEW YORK CITY; Central Africa 
beam, 10:45 am to noon; 1:30 to 
4 pm; South African beam, I 
to 1:15 pm. 

LEOPOLDVILLE, BELGIAN 
CONGO. 

NEW YORK CITY; European beam. 

10 am to 2:45 pm. 

NEW YORK CITY; East South 
America beam. 5:30 to 6:45 pm; 
Sundays, 5:30 to 7:30 pm. 
CINCINNATI, OHIO; European 
beam; B am to 2:30 pm; West 
South America beam, 5:30 to 6:45 
pm. 


I7.«00 TGWA GUATEMALA CITY. GUATEMALA. 

17.830 WCDA NEW YORK CITY; European beam. 

B:I5 am to 3 pm. 

17.870 GRP LONDON, ENGLAND; African 

service, mornings. 

17.880 WGEX SCHENECTADY, NEW YORK; Eu¬ 

ropean beam, noon to 4:45 pm. 

IB.OOO KR02 HONOLULU. HAWAII; afternoons 

and evenings; with KKQ, San 
Francisco. 

18.000 NGK4 Heard calling San Francisco for 

relay broadcast. 

18.135 YOA BATAVIA. JAVA' 10 to 10:50 pm. 

beam, in French, 1:55 am; British 
beam, 3 am. 


^^inc detectors have been employed oti the 
invasion front to ferret out snipers. Germans 
liid in small pits with sod-co\ered trap¬ 
doors. They could not be found by ordinary 
methods, but ihe mine detectors had no diffi- 
i ciilty ill registering the ‘ buried treasure” 
represented by the sniper’s rifle, helmet and 
other metal accoutrements. 


UP-TO*DATE OF 
GOVERNMENT 
SHUT-DOWN 
APRIL, 

*42 




’ 10.00 

EACH 


Everyth ino r«- 

I a t i n g to a 
model it on a 
•Inoic p 
Mighty handy! 

700 fact-p.>cl<ed 
pages. The ac¬ 
tual page size 
is lO K 12V4 
inches. 


The Set You Are 
Looking For Is Here! 

This Radio Circuit Manual has more listings 
than any other publication of its kind. Check 
for yourself on such makes as Lafayette, Emer¬ 
son, Pilot, Philco, RCA, Stewart Warner. If 
time really means mopey to you then this 
completeness will save you many times the cost 
of the book. It is the greatest time-saver you 
can buy today. 

No fumbling around! No turning over to an¬ 
other page! The big roomy pages of the Radio 
Circuit Manual contain everything on a single 
page. You will see not only schematics, but 
quick reference IF spot, parts lists, dial string¬ 
ing, diagrams, tuning range and data, tube 
locations, voltage charts, trimmer locations, 
push button, set-ups, alignment notes, and 
procedures, record changer details, etc. 

THE ONLY EDITED MANUAL PUBLISHED! 

The diagrams are perfect. Every one was 
checked and rechecked to make sure of it. 
The printing is clear and distinct. It*s a 
pleasure to use this manual. 

The inde.x is another feature you’ll like. At 
a glance you can tell whether a model is 
the same as another. No hunting back and 
forth . . . it’s right there. Big readable type 
numbers and model numbers help to spot 
quickly what you want. 

Special charts on tube and battery inter¬ 
changeability, lights, ohms law, color codes; 
also a special article on "The Methods of 
Substitution” by F. L. Sprayberry, to make 
your wartime service job easier. 

If you like your service manual in handy 
form — so shaped that you can grab hold of 
it easily and store in small space ... . if you 
like a book that lies open flat so you don’t 
constantly lose the place . . . then you 
will certainly appreciate the Radio Circuit 
Manual. 


L/sa rfiis simpfa coupon foe ordering the 
1941 onj 1942 Radio Cir<uit Manuals. 
RADCRAFT PUBLICATIONS. INC. 

25 West Broadway, N«w York 7. N. Y. 

Gentlemen: Kush to me by reluni mall, the ItAOlO ClRCUI'l' 
MANUAL ordered below, w-hleh 1 understand arc priced at 
510.00 each, 

Q 1941 Edition Q 19^2 Edition 

1 enclose remittance to the amount of $ . . 

Kindly send C.O.D. I enclose my deposit remittance of 
$. <20% rcQulrcd). 


B 


Name 

Addrc&.s 


(PLEASE PRINT CLEARLY) 


Dlst. N*o.. if .iny . State. 


LIMITED NUMBER OF 
1941 MANUALS LEFT 

Our 1941 RADIO CIRCUIT MANUAI^ 
the first ire ever issuetl—proved so pop¬ 
ular that we cleared out most of them 
In a short time notwithstandine .i lurRe 
printing. However, during a recent Inven- 
lory, we discovered a small number illil 
on hand which we are disposing of quick¬ 
ly. This should be good newi to anyone 
who failed to get the 1941 edition. After 
all, many 1941 models must be served to¬ 
day, and the 194? edition wx>n*t help at a!I 
for the earlier models. The price of the 
1941 edition is the same as 1942 .... 

only $10.00 each 


ELECTRONICS STUDIES SNAP 

W HY stretclied rubber bauds snap back 
to their original lengths, and why 
rubber balls bounce, are now better under¬ 
stood scientifically, as a result of studies 
made on the properties of rubber by use 
of the electron microscope. Visual evidence 
now proves the correctness of former 
theoretical suppositions. 

Natural riihlicr, it has long been known, 
can be separated by suitable solvents into 
two parts called sol and gel. When the 
sol constituent is greater in a rnliljcr mix¬ 
ture, it is more plastic or putty-like Wlien 
the gel is greater, it is tougher and more 
elastic. Vulcanizing converts niiicli of the 
sol fraction into gel, tints making the ma¬ 
terial longer-wearing in such applications 
as tires. 

The electron microscope reveals that the 
long, flexible molecular chains composing 
the rubber consist of two structures. The 
first consists of single threadlike filaments, 
along wliich arc strung rounded nodules. 
Both thread and nodules are made up of 
rubber molecules. The sol fraction of nat¬ 
ural rubber is largely of this tyiie. Tlie 
group of chains arc bound b> so little cross- 
linking that free slipping results and t|ie 
nodules may be referred to as fluid. 

Tile second structure is one in which 
the molecules foi ni a highly branched netr 
work of filaments, criss-crossed and cross- 
linked along the nicslicd fibers of the mass. 
Tlie molecules of tlicse heads are packed 
far more closely than in the first type and 
therefore cannot slip about each other free¬ 
ly. The gel fraction is this second tyfre of 
structure. 

In these findings is electron microscopic 
explanafion of wliy sol rubber is putty- 
like and plastic and why gel rubber is toug!i 
and springy. The free-slipping chains of 
the sol structure do not possess the link¬ 
ages to pull them back to original shape; 
the tightly linked chains of the second 
structure resist displacement and return 
to shape. 

Vulcanized rubber consists almost wholly 
of gel structures. In the production of tires 
natural rubber is milled or ground. The 
ini 1 ling process breaks down the gel por.- 
tioii, increasing the sol portion, and bring¬ 
ing tlie whole nearer to a completely plastic 
or putty-like state for molding. The vul¬ 
canizing process which follows drives the 
loose sol portion back to the tighter gel 
stale, increases tlie proportion of gel by de¬ 
creasing the sol, giving a nonplastic, non- 
piitty-Iike, elastic condition. 

The studies were made at the Massachu¬ 
setts Institute of Tcchm^logy under the di¬ 
rection of Dr. F. O. Schmitt, who was 
assisted by C. E. Hall, E. A. Huser, D. S. 
LeBeau and P. Talalay. 




A patent recently granted to Donald Hare 
of Houston, Texas, provides a method of 
determining the level of a liquid in a clo^d 
container by directing gamma radiation 
through the wall, detecting the radiation 
scattered by the liquid within the container, 
and raising or lowering the source of radia¬ 
tion and the detector till the precise level 
of the liquid is ascertained. 

The patent was assigned to the T^exas 
Co., and is believed to be of practical use 
in exploring tlie conditions outside the cas¬ 
ings of oil-wells, tlie <letcctor being raised 
and lowered itiside the casing, to discover 
the level of water or oil in tlie area immedi¬ 
ately outside it. 
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TECHNOTES 


.... RCA VHR407 

Complaint: When making recordings the 
record showed gaps between threads, espe¬ 
cially toward the center of the disc. 

The trouble was at first thought to be 
due to a thread tangle which pulled the 
stylus to one side. The thread tangle was 
corrected, after trying several different cut¬ 
ting needles to no avail, by filing the back 
<xlgc of the rear crystal mounting plate on 
a 1® or 2® bias or angle (this bias angle 
can be determined by placing paper spacers 
of different thicknesses between the inner 
rear knife edge bearing which supports the 
crystal recording head), so that the stylus 
end of the crystal was turned slightly 
away from the center of the record, thus 
forcing the thread throw toward the center 
of the record instead of-away from it. This 
eliminated the thread tangle but the gap 
still sliowed up in the same place on the 
recording An examination of the feed 
mechanism showal the presence of a blue 
<lope (probably cellulose acetate or nitrate 
lac(iuer) on the tlireads of the lead screw 
at this point. This “dope** was also found 
on some other parts (especially the pick¬ 
up wires) of the mechanism. 

A scraping and thorough cleaning of 
the lead screw eliminated the trouble. 

R. S. Haven HILL, 
JosephtoTvih, Pa. 

, . . . CONVERTER SUBSTITUTES 

When I2SA7*s and similar types are un¬ 
obtainable, it is often necessary to substi¬ 
tute other types. Jn many circuits the 
change results in oscillation or a loss of 
sensitivity and volume. When realignment 
and shielding do not solve the problem, the 
following procedure has been used success¬ 
fully in many cases. Check all I.F. leads 
10 be sure that they are well insulated and 
separated from supply leads and coupling 
condensers. Insert a resistor in tlic screen 
grid circuit. The exact size will vary from 
set to set and also with the tube used 
To substitute a type 12A8GT/G fOr a 
type I2SA7 in an RCA Model 46-24 re¬ 
quires the following changes. Disconnect 
the lead from the No. 8 prong on the 
socket and run it to the topcap of the 
12A8GT/G. Disconnect all leads from No. 6 
prong on the socket and connect them to 
No. 8 prong. Connect No. 6 prong to No. 4 
prong. If the anode grid is left Hoating it 
often assumes a negative charge and causes 
distortion. Realign and use a tube shield 
if necessary. If oscillations persist, insert 
a 14 watt 30,000 ohm resistor in the screen 
grid circuit and realign. 

John B. Parchman, 
Eftiporiuni^ Feutta. 

. . . . TESTING 1.4 VOLT TUBES 
When testing 1.4 volt tubes (.15 amps 
series) in the average tube tester, it is 
usually found that the 1^4 volt tap really 
gives 2 volts or more, since it was <Iesigned 
to test 26 types which have a 1 ampere 
load. The high voltage may damage the 
small tube filament. 

This difficulty may be corrected by using 
an old 26 tube as load ballast, clipping off 
all prongs but the filament. It is also pos¬ 
sible io use 27, 24 or 35 types for this pur¬ 
pose. 

F. E. Feiner, 
St. Louis, Mo. 
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. . . . A JUSTIFIED COMPLAINT 

In your Serviceman’s corner, could you 
not include some more €.vplauaiion of the 
remedies for particular set complaints, I or 
instance, when you say, “Philco TH-18, 
weak, fades—replace volume control.” there 
is no apparent connection between the trou¬ 
ble and the remedy. 

A simple test for assuring oneself that it 
really is the volume control, as well as clues 
leading one to suspect it in the first place, 
would be generally useful. 

PvT. Joseph Silver, 
Catup Crounder, Mo. 

. . . . GTC PORTAPOWER MOD. L 
(for 2 volt radios] 

These units generate more than two volts 
and directions state that a resistor should 
be installed in the filament lead as in Fig. I, 
its value depending upon the drain. 

The one drawback is that the filter con¬ 
denser is rated at three volts and the actual 
voltage across it may have any voltage of 
from three to five volts across it, depending 
upon the current being drawn from the unit. 



The remedy is very simple. Insert a re¬ 
sistor (as in Fig. 2) until with the load 
used, the voltage is exactly 2 or slightly 
less. It will be found that the voltage at 
the first filter condenser is between 2^ 
and 3 volts using this method. 

Donald Hagerman, 
Bcile Plaine, Minn. 


GEOPHYSICAL 

PROSPECTING 

PRINTS 

(TREASURE 

FINDERS) 



FOR 


$3.— 



LAND'IVItNE locator 


With mny one of th« modern Kforhjslral meMwwjs 
(leflcrlbcd In tho Blue-Print paherns. radio miUHs 
and Inslrutnenla can be constructKl to h»r 4 ite mdal 
and oro deposits IproipectinK); finding lost or burlp<r 
treasures: metal war rellca; sea and land mines ami 
'duda ; mineral deposits; subterranean water veins; 
oil deposits (under certain circumstances); biirleil 
(ra.< and water pipes; tools or other met.illic objects 
suiikcu lu Water, ftr. etc. 
rolder No. 1. nadioncrtor Tilot. Conutrurtion nnu 
URO or 2 tube tr.nnsmlltcr ami 3 tube receiver. Uc- 
nceted wave principle. VIkumI .inO numi altnials. 

Folder No. 2. H.-trmonic Frequency lx>c«tOr. Ronl- 
ales low frcuucncy wave to rt-eelver. >%ural 
Folder No. 3. itcat Note Indicator. 2 Oscillators. 
Visual .md aural alirnalN. 

Folder No. 4. Radio Bal.ince Surveyor. Balanced 
loop Principle. Modulated tranjsmltter. Visual and 
aural KtKnats. 

Folder No. 5. Variable Inductance Monitor. In¬ 
ductance Principle Aural nitTnals. 

Foldrr No. 6. UuK’hes Inductance Balance Explorer. 
Brldcc principle. Aura) sictinls. 

Folder No. y. Radiodync Prospoclor. Balanced loon 
principle. Verv lante field of penetration. Aural 
‘-iCTials. , 

Each set i>f blueprints and Instructions enclosed m 
heavy envelope (R'/j" x l2'/f*). Blueprints 22^ x 34 ; 
eloht’Paae illustrated S'/a" x IT folder of 

Instructions and construction data . 

Add 5c for postaije 

The complete set of seven folders . CO AA 
ShiDPinO weight 2 lbs. (add 25c (or ship- I)0.VV 
ping anywhere in U.S.A.) 

Send Stamps. Ca%h or Money Order to 

reciiMiFAX 

1917 S. STATE ST. RC-8.44 CHICAGO. «Lt. 


technifax 1917 So. State. Chicago. IG. tit. 

Enclosed herewith S . for which mall to 

address below; 

Treasure Finder No. I. 2, 3. 4. 5. 6. 7. 
Complete set of seven folders. O 

NAME ... ... 

ADDRESS . 

CITY . 


STATE 


Reports of old sets which sold for $30.00 
in 1933 being dusted off and sold from 
$45.00 up arc coming from some points. The 
record is held, however, by a midget which 
was recently auctioned off in England at a 
sailors’ benefit. The radio, an Emerson 
••Personal” Model 432, sold at £450 ($1800 
approximately). This, the Emerson people 
believe, constitutes an all-time record for a 
radio which sold in this country for $24.95 
before the w'ar. 


Regulations regarding announcement of 
iranscribecl matter in broadcasts have been 
relaxed by the FCC. Or<linarily programs 
require only one announcement per hour, 
stating which parts of tlie program during 
the past hour w'ere transcribed. Recorded 
programs of speeches, news events or other 
programs in which the clement of time is of 
si)ecia! significance must be announced as 
recorded both before and after the broadcast 
of the recorded item, to avoid possibly giv¬ 
ing. the audience the impression that the 
event is occurring simultaneously with the 
broadcast. 
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^FOR SALE^ 

HARD-TO-GET ITEMS 

All Itomi nro br*nd n«w, cKC«pt where Indicated. ALL 
«r« in perfect WORKINO ORDER, in many case*, 
the P*rU alono total more than the price wc arc 
uklng. Satisfaction gwarantecd or your money back. 
ORDER FRO^t THIS PAGE. Use oor convenient coupon. 
Include sufficient extra romittence for parcel post 
Charges, otherwise order is sent express collect. Any 
excess will be refunded. All C.O.O. shipnients require 
20^/0 deposit. No C-O.Q. shioments on orders for less 
then S9.0O. If full remittance accompanies order de¬ 
duct discount. Sena mo-iey order, cortiRed check, 

or new O. S, stamps. No C. O. O.'s to foreign coun. 



THE MAGIC ELECTRIC WELDER 

Here ie one of the 
moet compact, practi¬ 
cal weldors we have 
ever seen. Anyone 
can uee It for shop, 
fsrm and home rv- 
pairs, WELDS, 
■ RAZES. SOLDERS. 
CUTS ALL METALS. 
ANYONE CAN OP¬ 
ERATE IT. EoPstra 
steel. cast iron, 
slumlnum. Drssa, cop. 
p«r. bronxe. etc, 
Complete with poiv* 
er unit, flsme and 
■netaiUC arc stlacn- 
manta. (Really two wvtdars In one). CaTbona. fluxas. 
roda. mask included, just pIue U In any electric out¬ 
let. 110 volte AC or DC. Tor hobbyist or profes- 

OBT* IN ON THE GREAT WELDING BOOM. Th*B fine 
SSI Quickly loaches you weldliut. Low coei to opersie— 
about 5c an hour. COMPLETE 

fumes with this outfit. SET COMEJ COMPLETE.— noth- 
InK else to buy. _ . . 

Uxed by the U. S. NaW. Amsrlcan Tel. A TeleE. 
Eastman Kodak Co , Bell Laboratories, etc. BRAJTO 
NEW OUTFIT. Guaranteed for one rear. CompleU 
Simple Instructions with each seL (T 1 O OC 

item no. 158 4> I 7.7? 

WESTERN ELECTRIC BREAST MIKE 

This Is a fine IlCht-wslEht sir- 
craft carbon microphone, it wslEhs 
only 1 lb. 

Mike comes with breastplate 
mountlnE and hae 2.way swlval. 

Ins adjustment so that It can be 
adjusted to any desired position. 

There are 3 woven straps: one 
Ross around neck. tha other 
around chest. Riraps can be 
snapped on and olT quleklT by an 
tn«enlous arransement. 

This excellent mike can be 
adapted for home broadcastins or 
private communication systems. By 
dlsmountlns breastplate. It can bs 
used as desk mike. 

Cornea complete with B.foof - 

cord and hard rubber plus’. Flnlehed In ahererdtsed 
piste, non-rustsbla. 

THIS IS A BRAND NEW MIKE. IT HAS NEVKR 

been sold at such a low price before orio. 

INAL LIST PRICE Si5.00. ShlppInE welEht. 3 Iba. 



$2.55 


POWERFUL ALL'PURPOSE INDUCTION 
MOTOR 

IDEAL FOR EXPERIMENTErB-IOI USES 

Sturdily eonacmeted to precision 
standards, this self-startlnE shaded 
pole A.C. Induction motor la pow- 
erful enouEh for a number of was- 
Soma of theae are; Automatic Tim. 
ing Device.. Current IntsFruptsrs, 
Electric Fana. Biactric Chlmam 
Window Olaplaya. Fhotocsit Control 
Devicea. B'actric Vibrator*. Small 
Qrintfers, Bulfara and Folia^ra. 
Miniature Fumpa. Mechanical Mod- 
ela, BIrena, and other applies- 
tlons. 

Consumss about 15 wstta of 
power and haa a apead of S.OOO 
r.P.m. When geared down, thie 
aturdv unit wlU conetantly oper- 
sts sn IS.lnch turntable loeded 
dead walght—TMAT'E FOWERl 

_ S* hlEh by S' wide by lAi* deep: 

haa 4 convenient mountloE studs: shaft Is Va' lonE 
by 3yl6' diameter, and run# In aslf-allEnlnE oli- 
retalnlnF bearirura. Heaierted for 1 10-30 volts. 50-60 
cycles. A.C. only. Shp. Wt. 1 !b. w. a 

ITEM NO. 147 Si .95 

YOUR FRlCl . 


LIMITED QUANTITIES! 
PROMPT SHIPMENTS! 



Clip Coupon—Ordar from 
No Catalog 8«nt. 


lt*8 Easy to ordei 
This Paffi 

(See Corresponding Ad. Page 702) 
MAIL TODAY—NOW! 


HUDSON SPECIALTIES CO. 

40 West Brocidway, Dept. RC-8-44. New York 7. N. Y. 

1 have circled below Uio number of the items I'm 
ordering. My full remltUnce Of S . . . ... 'In¬ 

clude shlPblnK charges) Is enclosed, (wp C.O.O. 
ORDERS UNLEES ACCOMPANIED WITH A DEPOSIT.) 

OR my depoalt of S .. is enclosed i70<Vo 

reoulred), ahlp order C.O.D. for balance. NO C.O.O. 
ORDER for LESS THAN S5.00. (New U- 8. BtaxnPS. 
check or monev order accepted.) 

Circle Item No. wanted 147 162 iS8 


Name . . 

Addresa 


Pluase Ptlct Clearly 


700 


The Mail Bag 


A TREASURE LOCATOR FROM CANADA 


Radio-Craft lias had some correspond¬ 
ence with Mr. K. B. Thomas of 1'oronto. 
Canada, who has used metal locators both 
for searching out bodies of pure metal siicli 
as gas and water pipes, and for locating 
ores. Asked about the behavior of metal 
locators in the presence of ores with a low 
concentration ot metal, Mr. Thomas re¬ 
plied with the following very interesting 
letter. 

Dear Editor: 

Regarding the reaction given hy a radio 
balance machine on ores, 1 find in most 
cases it is quite distinguishable due to the 
fact that the ore itself would he o! a differ¬ 
ent composition than the country rock. Even 
if there is only a small amount of metal 
therein, it is a better conductor, causing 
a deflection in the needle* at which time 
I examine the formation more closely. 

Large masses of metallic ores give a 
more distinct indication on the machine 
and this applies to ores at considerable 
depth. Ores containing only a small amount 
of metal cannot he picked up at depth. 

I read your magazine in the hope that 
someone will build a more coinpact and 
more sensitive instrument than the radio 
balance machine. I feel that I speak from 
ex|>erience as I have used these machines 
since 1938. They are very heavy and very 
cumbersome for bush work and in many 
cases it is impossible to use the machine 
except where we have first gone hy foot 
and where the formatioit looks promising 
or samples jirove up. A trail is then cut. 
cross cutting the formation. In cases where 
an out -cropping has been found and the 
area is staked the machine is very good to 
trace the vein where it runs into a swamp, 
etc. But I am sure you agree with me 
that a niachine is required that is sensi¬ 
tive, light in weight and which will, if pos¬ 
sible, give the direction in which mineral 
may be located. The same thing applies 
to “Buried Treasure.*’ With the radio bal¬ 
ance machine it is necessary to clear the 


THIRTY-FIVE YEARS LATE 


Dear Editor; Q . — - 0 — . as it came along the 

This letter should have been written to shores of the ‘'mournful ami mysfic At- 

you some thirty-five years ago. That mon- lantic.*’ 

stcr. Procrastination, has month after I became a member of the Wireless 
month, for all these years, truly been the Association of .America, and later tlic Radio 
“thief of time.” League of America. I cherished al)Ove 

As a youth in the first year at the At- everything my button with tlic blue field 
lantic City High School, I purchased my and tower. Recently someone loved it more, 
first copy of Modern Electrics. This mag- and relieved me of it. 

azine opened my eyes to the tnysteries of Time now finds me a^naval electrician, 
science, the basic principles of which J having served in the New York and the 

was s(X)ti to study in school. Washington Navy Var<ls. The way up lias 

Despite the apparent completeness of the been a hard one; for if one would w’rcstlc 
study courses in the various schools in from nature her secrets, he must of ticces- 
whicli I have studiecl, I have always I(X)ked sity work “with a borrowed strength from 
forward with eagerness for your publi- all past ages.“ And it is so true that today 
cation. I am strong in the electrical field because 

My father appreciated my ambitions I have icad Gcrnsback. 
along the lines of radio and purchased from In closing, may I take the liberty of 
the Clapp Eastman Co. a transmitting and commenting on your timely editorial. “The 

receiving set. This w’as in 1908. if memory Nazis Are First.” This article is another 

serves me correctly. Soon after that, the of your topical and traditional truths. 
Republic sank off the Florida coast, and I LAWitjENCE Hartcrove. 

lieard Jack Binn’s ft antic call, “C . If^'asbington, D- C. 
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land of brush and cover the area by travers¬ 
ing back and forth for a distance of the 
width of the machine each time. A distance 
of six feet could he allowed if one definite¬ 
ly knew how deep the treasure was buried 
as I find an isolated object will react on 
the machine three feet before getting over it. 
providing it is five or six feet deep. If the 
same body (unless an extra large one such 
as a chest of specie or bullion) was only 



Mr, Thomas with his treasure and ore locator- 


one foot below ground, it would be neces¬ 
sary to get directly over it. 

It would I>e a w'oiulcrful discovery if one 
of your readers could devise a means of 
measuring tlie wave length of each min¬ 
eral. etc., and he able to locate minerals by 
this method. I speak as a prospector and 
regret I am not able to dchc into Elec¬ 
tronics. 

K. B. Thomas, 
Torovto, Ca.fiada. 
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MORE ON THE RADIUM RADIO RECEIVER 


Radio-Crajt Magazine 
Elcctronification Dcpl.: 

I’m too Intsy TO compliment editors, etc., 
on articles written in magazines—but Prof. 
M. U. Pips did it! 

I seriously read RadlO-Craft as a hobby 
and dream over the articles and diagrams. 
However, your ra<lium article, from my 
point of view, was excrticiatingly humor¬ 
ous. 

I hope you publish more of those “seri¬ 
ous” letters you received. Everything about 
the article, letters received, the follow-up. 


“That Radium Radio”—-everything — was 
written in masterful style. It is a radionic 
literary gem — it is a classic in electronic 
humor. 

Thanks for giving me many a laugh. 

D. B. Focel, 
Kausas City, Mo. 

P. S. Just told tlie clerks at Burstein- 
\pplebec (whom I sec at lunch every day) 
that there is a radium device which will 
put them out of business. They are now 
rushing around trying to find the article. 
->/). B. F. 


RADIO raBE 

ADAPTORS 

We manufacture Radio Tube Adaptors 
and sell at wholesale prices only. Any 
type adaptor made to order. All types 
In stock now. Here are some of th© 
adaptors we have; 




OPPOSES LICENSING OF SERVICEMEN 


Dear Editor: 

Your **\fail Bag” section is one of the 
very first sections I read when I get your 
magazine. Fine business, keep np the good 
work. Only I did get burned up on this 
“Licensing the Service Man” gag. Maybe 
the idea is okay, hut it won't work. 

Why pick on the experimenter, begin¬ 
ner, ham or “screw-<Iriver mechanic” who 
has enough ambition to help himself. Don't 
worry if his work is no good—he won’t last 
long. He'll cut his own throat.* If fie docs 
tangle up a customer's radio, the customer 
will then bring it to you to straighten out. 
then you can really pour on the repair 
charges with a good excuse. 

Maybe it’s because these so-called “super- 
duper” service men arc afraid tliat some¬ 
body will take away some of their business, 
Init I have fouixl radio repair is the same 
as any other business. If you please your 
customer and treat him the way you your¬ 
self wohld like to be treatctl, you wouldn’t 
neet! a license to protect you. You fellows 
who are doing all tlie yapping about the 
’’license” aren’t worrying about your cus¬ 
tomers; you are worrying about the al¬ 
mighty dollar that lines your pocket. 

How many of you “Hot shot” stool 


warmers, after making a “V’'' repair on a 
radio, such as a tutfe substitution or change 
in the circuit, leave a diagram of the “hcad- 
aclies*' yon have caused for some future 
service man, to put back so it will conform 
with the mainifactiircr’s original diagram? 
Oh. no! That would take too much time. 
What do you care ? Chances arc you won’t 
have to repair it again for the next two 
or three 3 'ears. By that time you can rest 
on your laurels an<l say we “Kept them 
playing” (or did you say “paying”). 

Cark L. Hob an, 

St real or. III. 

(*What Mr. Hoban fails to understand 
is that the screw-<lriver expert tends to cut 
the throat of several other people while 
in (he process of cutting his own. The 
ra<!io set owner cannot see why John Radio¬ 
man should charge $3.00 for a job which 
takes less than an hour, when Bill Tinker 
was willing to work over the same set for 
tliree houis at a charge of 50c. The de¬ 
pression of price stan(lar<ls and destriiciion 
of confidence in radio repairmen caused by 
Bill Tinker is unfortunately not confine<l 
to Bill himself. All radiomen in the district 
bear a share of it. — Editor) 


SERVICING—PROFESSION OR HOBBY? 


Dear Editor: 

Imagine a conversation like the fol¬ 
lowing: Ailing Customer (to Specialist) — 
“Please look me over and tell me why 1 
•am sick. I can’t afford yoiir regular fee 
for treatment, bur I know where 1 can get 
a very nice young physiology student to 
fix me up when I tell him wliat is wrong.” 
Ridiculous? Yes. verv much so! 

But are we not opposing the young nicil- 
ical student’s “rights of personal liberty, 
contractual engagement and free enter¬ 
prise” when we lawfully suppress his right 
to “practice”? 

As for “prohibitive costs,” no one has 
suggeste<I “holding np” the bona fide ama¬ 
teur or ham operator — but please, gentle¬ 
men, give the professionals a chance to 


earn onr bread and butter with a clear 
conscience—not feel like Black Market 
Operators when we ask a fair mark-up on 
our cost for tlie parts we sell. Our equip¬ 
ment costs money, so does our store and 
shop, onr telephone an<l our “service wagon” 
if \vc arc lucky enough to have one. 

License examinations? Of course. You 
call this a profession. Mr. Thompson. So 
do we. And no real professional should 
fear such a test of his ability to give the 
radio public a square deal at a fair com¬ 
petitive price—and so be protected from the 
antics of the so-called “screw-driver me¬ 
chanics.” Amateur tinkering electriciaiir. 
plimil)ers, builders, etc., are discouraged 
until they learn the game. 

David Brooks, 

Oakland, California. 


MORE SCHEMATICS AND DETAILS NEEDED? 


Dear Editor: 

As a Radio experimenter, designer, con¬ 
structor and one interested in all its 
branches, such as P.A., Receivers. Televi¬ 
sion, Test Apparatus. Hearing Aids, Sound 
Producing Instruments, Recording Meth- 
o<ls. etc., and as a subscriber to Radio-Crait 
since its inception, I feel that I’m in a 
position to advise just wliat your readers 


(as a whole) arc interested in. That is more 
schematics and detailed information (intel¬ 
ligible to the novice an<l “grafhiatc”) on 
the above subjects, including R.adiology, 
1'licrmopatliy. etc. Particularly tlie in¬ 
side dope on latest apparatus, snch as the 
new hearing aids. 

William M. Fury, 

Philadelphia, Pa. 


For 

Us© 

80. 5Z3. 83 

SU4G 

12A8 

7A8 

12S07 

7C6 

12.SK7 

14A7 

35Z5 

35Z3 

12SA7 

14A7 

12SA7 

7A8 

1A7 

iLAr> 

IA7 

1LC6 

35Z5 

12J5 

1A5 

1LA4 

1A7 

1C6 


Lots of twelve . .60c each 

Smalfer lots . 75c each 


I 


All orders must be accompanied with 
Signed Limitation Order L-265. 


Mail order business only* 

Manor 

Electric & Appliance Co. 

3236 SOUTHPORT AVENUE 
CHICAGO 13, ILLINOIS 


$3.00 FOR YOUR IDEA 

RADIO-CRAFT, as you will have noticed, 
prinla a number of radio cartoons, which we 
intend to keep On publishing every month in¬ 
definitely. Wo invite our readers to contribute 
to this feature by sending in their ideas of 
humorous radio ideas whicli can be U8e<l in 
cartoon form. It is not necessary that you 
draw a sketch, but you may do so if you 

BO desire. 

RADIO-CRAFT will pay $3.0,') for each 
original idea submitted and accepted. 

Wc cannot return ideas to this department 
nor can we enter into correspondence in con¬ 
nection with them. Checks arc payable on 
acceptance. 

Address all entries to RADIO C.ARTOONS, 
c/o RADIO-CRAFT, 25 West Broadway, New 
York 7, N. Y. 


■ 'UiKiniii, iimiiii .M'lmf: i'll 

MOBILE RADIO STATION 

(Continued front page 658) 

dard receivers, the Signal Corps BC-312 
and BC-342, and a speech amplifier. 

Two field telephones with a mile of wire 
are also included, so the truck can be¬ 
come part of a liason network with wire 
and radio comniiinication, using only its 
own apparatus. The truck provides space 
for accessories not easily carried with more 
compact rigs, so wc find a complete set of 
tools and spare parts and a Signal Corps 
frequency meter as permanent equipment. 

The range of the 450-watt transmitter 
is said to be over 100 miles in daylight, 
using either voice or code, and travelling 
at full speed. A special type of antenna 
transformer was required to m.atch the 
output of the transmitter to the 15-foot 
whip antenna used in the truck, and range 
is. of course, somewhat rcdiice<l by this 
11111111 x 1 radiation system. Where the set can 
be nse<l in a penmanent or semi-permanent 
position, a more suitaldc aerial is erected, 
and the range is greatly extended. 
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rFOR SALE^ 

HARD-TO-CET ITEMS 

All lt«mt aro brand n»^. Mcept ^rhcrc Indicated. ALL 
•r« in PERrECT WORKING ORDER. In many 
th« part* alone total more than tha prtce we are 
asking. Sati«laction guaranteed or your money back. 
ORDER FROM THIS PAGE. U»e our convenient coupon, 
Include tuHicient aatra remittance for parcel Poat 
Charges, otherwise order sent eaprest collect. Any 
eacest will bo refunded. All C.O.D. shipments requiro 
20% deposit. No C-O-D. shipments on orders for loes 
than SS.OO. If full remittance accompanies ordar do. 
duct 2% discount. Send money order, certified check, 
or new u. S. stamps. No C. O. D.*s to foreign coun. 


ULTRA MAGNET 

LIFTS MORE THAN 20 TIMES 
ITS OWN weight 

little OIAnT magnet 
L ift# B lbs. easily. SVcllflis 4 ox. 
Made of ALNICO new hlei)-)i).ieno(lc 
ateel. ComPleto with keeper. World's 
most poworfut magOot ever made. 
The •xi>erlmentor and hobbyist will 
nnd hundred* of excellent uses for 
this high quality permanent m.siniet. 
Meaaures 1%- x 1%* Ship. Xvt 
A'* lbs. 

ITEM NO. 189 
Your price 


$1.25 



GENUINE MICROPHONE TRANSMITTERS 

These are roeulsr •■tele¬ 
phone tranamltters" Of 
the typo used on vrall 
tolephonea. Taken from a 
large teleohone^ supply 
contpsny'a overstock, theae 
fine mikes ofTer a Kraiid 
opportunity to ohtsln a 
splendid unit for little 
more than the price ubu.tJ- 
ly asked for a simple 
•‘microphons button.*' 

The amateur, experi¬ 
menter ajtd telephone IPO* 
chanic will hnd a variety 
of uses for those excellent 
micronhonea. Th*y work 
perfectly on 2 dry cells. 
Can bs used on P.A. systems for voice transmission*. 
In ckll system* and intarcommunlcallon* sei^i. With 
telephone receivers (radio headphijnee will dot they 
may bs made into short-line telephone cirralts. 
ss house-to-house or farm-to-f-^rm phone lines, tou 
can Use them to tslk through your own radio, as 
concealed dictaphone Plck>uP “hit* , 

conversations in a dIeUnt room or bulldlnK. The tele¬ 
phone mAchanle will And them useful replacement.* 
on bsttery-operated rural telephone lines. 

These are genuine transmitters made by 
KELLOGG. WESTERN ELECTRIC AND STROMBERC. 
CARLSON, excellent In apnear.-vnee and operation. 
A remarkable value, and one aeldom ofTerod In these 
timea. Shp. wt. 1 lb. th i r-A 

item no. 160 2 I .DU 

YOUR PRICE .. . ^ _T- — 



AMAZING BLACK LIGHTII 

Powerful 250-Watt Ultra-Violet Source 

The beat and most practical 
Rourre of ullra.viotct light for 
general experimental and onter- 
talhment use. Makes nil fluores¬ 
cent substances brilliantly lumi¬ 
nescent. no tr.*nsformcrs of any 
kind needed. Fits any standard 
lamp socket. Made with spcjclal 
niter glass pemHIting only ultra¬ 
violet rays to come thrmich. 
Brings out bcouUfUl opalescent 
hues In vsrious types of ma¬ 
terials. Swell for amateur t*ar- 
tles. plays. etc.: to obtain 
unique lighting effects. Bulb 

only. Shp. Wt* 1 lb. 



ITEM NO. 8T 
YOUR PRICE 


$2.45 


WATTHOUR METER 


Completely overhauled and 
ready for Immediate 
Destirned for regular I tO- 
volt. 60 cvcle 2-wlre A.C. 
circuit. Servicemen use it 
in their shops to check 
current consumption of sets, 
soldering Irons, etc. K®eps 
costs down. If dismantled- 
the Parts alone would 
bring the price. The olob- 
orste gear train could bo 
used as a counter on ma¬ 
chines of various kinds. 

Simple to Install; 2 Wires _ 

from the line and 2 wires 

to the losd. Sturdily constructed In he.ivY metal case. 
8%" high. 6%* wide. ticeo. Weslinghouse. O. K. 
Pt. Wayne, Sangamo or other .-ivall.-ible make. ShP. 
Wt. 14 lbs. MW 

item no. 33 mi 

your price 



$5.95 


LIMITED QUANTITIES! 
PROMPT SHIPMENTS! 

It*8 EnBj to order—Clip Coupon—Order from 
This Pftffe—No Cotaloff Sent* 

MAIL TODAY—NOW 1 
^5cc Corresponding Ad. Page 700} 


UUD60N SPECIALTIES CO. 

40 West Broadway, Dept RC-8-44. New York 7 . N. Y. 
I have circled below the number* of the Items l*m 

Onlering. My full remittance of 8 . -i'll' 

elude shipping charges) Is encloaed (HO C.O.D. 
ORDERS UNLESS ACCOMPANICO WITH A DEPOSIT.I 
OR my deposit of 8 . ...... Is AnClus^ 

required), ship order C.O.D. for bstsnCe. NO p.O.O. 
ORDER FOR LESS THAN 85.00. (New U. S. stamps, 
check or money order accepted.) 

Circls Item No. wanted: 38 •? 189 160 


>i4s*e Print Clearly 


City . StAt® . 

Band remittance by cliark, stamps or money order: 
register letter If you send cash or sUmps. 


iiuiiiititiitiiiimiltiiiiiiiiiiiiiiliiiiiiiJiiiiiiiitiifliilitiiiiiiiiiiiiiiiitiiHiHiuifiiiiiiliiiiitiiiJiiiiiiiifiniiH 

INDUCTANCE METER 

(Cotifinued from page 665) 

iiiiiiiiiiiffiiiiiitiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiitiiiiititiiihiiiiiiiiiiiiiiiiiJiiiiiiiiiiitii^ 

higher multiplying ranges when we switch 
in tlie 400 and 200 MMF condensers. Scale 
U takes care of tliis change. 

The oscillator coils arc preferably 
permeability tuned and may be shunted by 
a very small trimmer to equalize the possi¬ 
ble small change of capaciiaiicc when 
switching from one coil to another. At point 
“T’ the trimmer is adjusted for proper fre¬ 
quency (in table) and at point '5" the in¬ 
ductance is adjusted. 



Scale C 

Oscillator 

Frequency (Mes) at 

Range 

switch 

Inductance 

scale A position: 

(liH) 

position 

(liH) 

1 

5 

1 to 

A X 1 

0.4 

35.6 

15.9 

10 

B X 1 

2.0 

15.9 

7.12 

10 to 

A X 10 

t.O 

11.25 

5.03 

too 

B X 10 

20.0 

5.03 

2.25 

100 to 

A X 100 

400.0 

1.125 

0.503 

1000 

K X 100 

2000.0 

0.503 

0.225 


Fig. 5—Calibration table for the oscillator. 


To make a measurement, the unknown 
coil is placed across the “test*' terminals. 
Switch “D*' is set to position 1 on the 
proper scale dei>cndiiig upon estimated in¬ 
ductance of the unknown. Scale C dial is 
now left at A X 1 and the oscillator dial 
rotated throughout its range. We do the 
sa!iie at B X 1 and so on until resonance is 
indicated on the VTVM. The condenser 
reading is noted. If scale C indicates B x 10, 
for instance, and we find B points to 15.6, 
we would note 156. Now scale D switch is 
set at 2 and again we find resonance. This 
time, say we obtain maximum when scale 
D is on A X 10 and A points \o 2.3 units. 
The unknown has an inductance of 156—'23 
or 133 microhenries. As the resonant point 
is approached, sensitivity may be reduced, 
by varying the resistor in the VTVM 
cathode circuit. 


L 

No. 

Coil 

Coil 

(uH) 

Tarns 

Diam. 

Length 

.4 

4% 

1" 

1" 

2 

11 

V' 

I'' 

4 

11 

IW' 

1" 

20 

23 

ivy' 

1" 

400 

130 

2" 


2000 

260 

2^ 

2vy' 


COIL DATA—Rg. 6 


The self-capacitance of the coil which is 
necessary information when designing a 
circuit to cover a definite tuning range is 
found as follows: Recalling the two earlier 
formulae L(Ci + Co) = L.X and L(Cj + 
Co) = LjY w'e may divide to obtain 

Cl -}“ Co X 
C. + Co“’ Y 

Simplifying, CiY -}- C^Y = XC, -|- XC» or 
XC, — YCi 



which becomes 

Q(2 Y-X) 


(X-Y) 

This can be easily calculated when C^ and 
the two condenser readings X and Y are 
known. The value of C-i depends ui)on scale 
D setting. 

A 6J7 may be used for the oscillator and 
vacuum-tube voltmeter tubes, with one sec¬ 
tion of a 6H6 for the diode. The plate re¬ 
quirements are small so that any convenient 
power rectifier may be used. Coil data is 
given in Fig. 6. As an alternative to 
permeability-tuned coils'the smaller coils 
may be self-supporting, being wound with 
heavy wire, while the very large coils may 
be wound with fine wire such that each coil 
length requirement may be met. 
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SHORT WAVE WIRELESS COMMUM- 
CATION, by A. W. LniJiier and C R. 
Stoner. I'liblishecI by John Wiley & Sons, 
liir. Stiff oloili rovers, 6 x 8 */i iiicJies, 573 
pages. Price $ 6 . 00 . 

This is the fourth edition of this standard 
work by two leading British workers in 
the short-wave and ultra-short-wave field. 
Cliapters have been grouped in more logical 
orefer, and material on ultra-short-wave 
technique has been spread throughout the 
book instead of being dealt with in one 
chapter. The increasing importance of 
ivltra short -waves is the logical reason for 
this. New material and new illustrations 
Iiave iieen added. 

Short-wave commimication is not treated 
to the exception of everything else— there 
are two chapters on modulation, one deal¬ 
ing with theory and one with practical 
circuits. Suppressed carrier and single side¬ 
band are discussed as well as ordinary AM 
and FM. The chapter on aerials begins with 
long-wave theory before proceeding to short 
waves. 

Propagation of short and ultra-short 
waves is handled in two chapters, the first 
On transmission over short distances and 
the second covering propagation over 
ionospheric paths. These two chapters arc 
followed by one on high-frequency feeders, 
which introduces two chapters on antennas. 
The first of these discusses simple aerials 
and the second, aerial arrays. 

A very interesting chapter is devoted to 
commercial wireless telephone circuits, in 
which carrier, suppressed carrier, e.xpamler- 
compressor and s{)cech inversion systems 
arc discussed, as well as diversity reception. 
The commercial angle is to lx* seen in other 
parts of the book, and there are a number 
of excellent schematics of commercial ap¬ 
paratus not found in many radio texts. 


RADIO DIRECTION FINDERS, bv Don- 
aid S. Bond. Published by the McGraw* 
Hill Book Co. Stiff cloth covers, 
inches, 287 pages. Price $ 3 . 00 . 

Written primarily for the trained radio 
engineer, either for the theory of direction- 
finding apparatus, or as a reference in de¬ 
signing such equipment, this !)ook presents 
a complete analysis of the oixration of 
loop-type and horizontal-wave (Adcock) 
direction finders. The antlior suggests that, 
should the reader have more Ijrnite<l tech¬ 
nical training, lie will be aided by the 
detailed mathematical derivations in the 
footnotes and the Atipendix. 

The problem is first approached in the 
fidd of theory, wave propagation and di¬ 
rective antenna .systems being considered 
in two long chapters, \nral null direction 
finders are tlicn discussed, and a short chap¬ 
ter is given over to the |)crfonnance charac¬ 
teristics of loop input circuits. 

'The longest chapter in the book deals 
with visual tlircctioii finders, a subject on 
which information is especially valuable at 
this time. The principles on which devices 
may he operated is discussed, and two 
standard automatic direction finders, the 
KCA-Sperry Mark I and the Bendix MN- 
<^1 are described fully. Schematics of both 
^re providcxl in long inserts. 

A bibliography is given at the end of 
each chapter and an index by subjects and 
names is provided. 

RADIO-CRAFT for AUGUST. 


RADIO RESEARCH, edited by Paul F. 
Lazarsfeld ainl Frank Stanton, Published by 
Dtiell, Sloan ari<l Pearce. Stiff cloili covers, 
6 x 8*/2 itJcbes, 599 pages. Price S5.00. 

riic average reader may be accustomed 
to thinking of radio research as purely an 
investigation of “who listens when, and to 
what.*' Such purely quantitative data plays 
a small part in this book — it is cliicfly 
occupied with qualitative studies. Several 
techniques arc presented, and the material 
proves the value of this type of research 
both in widening program coverage and 
improving individual broadcasts. 

.\ large part of the book is devoted to 
"listening to the listener." Part HI of the 
l>ook is entirely given over to experiences 
with the Program Analyzer, a device with 
wliicli tlie listener makes his likes and dis¬ 
likes known by pnsliing a green or red but¬ 
ton. The Analyzer records the reactions. 
Strong or weak points in a broadcast are 
thus brought to light. Script writers find 
this important. One example is given of a 
program being so rewritten as to practically 
double its audience appeal, after a pre¬ 
liminary anab'sis showed up its weaknesses. 
Other discoveries made by the Analyzer 
arc valuable to program directors and 
sponsors. The outstanding example is its 
unmistakable indication that “a good pro¬ 
gram makes a good commercial." The 
Analyzer proved that the majority of 
listeners wlio like a given program rate 
the blurb which follows “good,” but that 
only a small minority who did not care for 
the program look with favor on the closing 
commercial. 

The editors are well equipped for their 
work. Professor Lazarsfeld is Director of 
the Office of Radio Research, Columbia 
University. Dr. Stanton is Vice-President 
of the Columbia Broadcasting System. 
Many of the contributors arc also authori¬ 
tative writers in their own fields of radio 
research. 


SHOP JOB SHEETS IN RADIO, by Robert 
Neil Auble. Published by the MneMillan 
Co. Flexible liber cover with board back, 
8x11 irivhes, 131 pages. Price 81.50. 

.Although this is to all appearances a 
laboratory manual, the author is insistent 
that it is not a Ixjok of exixriments. Every 
effort, he says, has been made to eliminate 
the idea of “cxpcrinient" and instead, “to 
give emphasis to the need of tlie beginner 
to have c.vpcrtcuce in the iisc of toots of 
the radio worker, and to have that experi¬ 
enced based upon an organized knowledge 
of fundamental electrical principles." 

It is further suggested that the book 
should.he used in conjunction with a well- 
equipped shop, under the direction of in¬ 
structors with a rich background of prac¬ 
tical radio experience, and that the shop 
work be paralleled with systematic class¬ 
room discussion. 

The jobs nm from making’ electrical 
connections and wiring up the simplest 
piece of apparatus to determining capacity 
of condensers, constructing an ohmmeter, 
and analyzing the action of a rectifier tube 
with the help of a cathode-ray oscilloscope. 

jii two jobs (measuring magnetic satura¬ 
tion and the resistance variation of a volume 
control as the knob is turned), a page of 
graph i)aper is provided and the student 
is required to make his own graphs. Rulctl 
tables are also supplied for the student to 
fill in. In at least one case these follow the 
tradition of the old laboratory manual 
rather than the “shop job sheet.” No shop 
worker would write down the steps in 
checking an audio transformer's continuity. 

The jobs are intelligently worked up and 
clearly explained and illustrated. References 
to standard texts are given in most of the 
“jobs.” A group of “topics for classroom 
discussion” is included with each. These 
topics should he of great use to the teacher, 
covering as they do a much wider field than 
that of the immediate job. 



Suyoc^ted by: Torn Jewett, Clyde, Ohio 
• . i^nd every time a blonde goes by, it wKisflesl Seel!" 
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RODIO SCHOOL 



DIRCCTORV 


PREPARE NOW FOR POST-WAR RADIO AND ELECTRONICS 
\ f AKE a place for yourself in a new world of radio and elecironics—^a world in which 
i>l revolutionary electronic developments will require hifthly specialized technical 
knowletige. Take a goo<l course now to fit yourself for a good paying joh. The training 
you need can he supplied by one of the schools advertised in this piihlication. 


CREI Can Train You at Home 
for a Better Job and 
Secure Career in 

RADIO-ELECTRONICS 

CREI technical home-study training pre¬ 
pares you now for the secure radio jobs that 
pay good money for ability! 


You can study at home—in your spare time 
^develop your technical ability»increase 
your knowledge to keep pace with important 
developments now taking place in the indus¬ 
try. 

The opportunity for advancement was never 
as great as it is right this minute. There are 
good-paying, responsihic positions awaiting 
you in broadcasting, manufacturing, govern¬ 
ment, aviation . . . jolis that you can get 
AND HOLD by combining your own radio 
experience with the CREI planned program 
of advanced technical training, 

WRITE TODAYI If you are 
a profeifilonal or amateur radio¬ 
man and want to make mora 
money — let us prove to you we 
have somethinR you need to 
Qualify for the better Job oppor¬ 
tunities that can be yours. To 
help US Intelligently answer 
your Inquiry — please sta te 
briefly your educatio n, radio 
experience and present position. 

CAPITOL RADIO' 
ENSINEERING INSTITUTE 

DePt RC-8. 3224 16th St. N. W., Washington 10. D. C. 





o "key” man. tearn how to rcttU and 
receive moasaife.s In code by telegraph 
and radio. Army. Navy and Commerre 
needa thouaanda of men. Good l>ay. ad¬ 
venture. interoating work. Loam ut 
home tjulrkly through famoun Ciindlcr 
System. Write for FREE BOOK. 

CANDLER SYSTEM CO. „ ^ 
Dept. 3-J, Bok 028, Denver l.Colo, U.S.ft. 




ELECTRICAL ENGINEEBING“r.‘J?S^'v'S? 


held. Trepare yourself. 

Modem. Aimpllfted. you -- . w 

- Extra iSne course In r.idlo. pub. 


_ Cost, for secure 
understand Quickly. 
Damn "cidhiMCCDlMn nne course In mdlo. pub. 

nAUID tn Ul N t tm N U nc address, photo-electrlo work. 
Trains you to be super-service man. real v.icuum tube 
technician. Servicemen needed badly. Diploma on comple¬ 
tion. Tuition 525, either course Deferred payment plan. 

F M r r Get copies of school caUlogs. student 
n w k mag.-izines. complete details. SEND NOWl 


I 


I 
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LlNCDLNENQlNEERiNQ SCHOOL Box6l-C66. Lincoln, Ne> 
LINCOLN. NEB. (Formerty of Washington, 0. C.) 


RADIO... 
TELEVISION 
ELECTRONICS 


TRAIN NOW for 
postwar opportunities 
in this VAST. NEW 
field I Classes day 
and evening. Call 
daily 9-9—Sat, 9-2, 
or write 

Dept. RC. 

RADIO-TELEVISION INSTITUTE 

480 Lexington Avo. (4Cth St.), New York. N. Y, 
PLa^a.3-4585 Licensed by N. Y. Slato 


/^ADfO Engineeri ng 


^ADIO today offers great 


ture for women as well __ 
men. Demand for graduates , — . . 

exceeds supply. Courses also in Civil. Elec¬ 
trical, Mechanical, Chemical. Aeronautical Engi¬ 
neering ; Business Administration, Accounting, 
Secretarial Science, Tuition, living costs low, 6lst 
year. Cosmopolitan student body. Enter June, 
Sept., Jan.. March. Catalog. 

TRI-STATE COLLEGE 


RADIO TECHNOLOGY 

RCA Initttulo offers an IntenslT* two-yc.-ir 
courss of hish Standard embracing all phases 
Of Radio and ’merlslon. PmcUcat tralnlnK 
with modern equipment. Also shorter spe¬ 
cialized courses In Commercial Radio OPerat* 
tnc. Radio and Tcleriston BervLcina, md 
Arlatlon Coen muni cations. Fur Free CataloB 
writ© DePt. RC-44. 

RCA INSTITUTES, Inc. 

Radio Corporation of America Service 



75 VAfliCK STREET 


NEW YORK 13. N. Y. 


COMMERCIAL D/\p|g INSTITUTE 

A radio training center for 
twentydour years, 

• 

Resident Courses Only 

Pre-Induction, Broadcast. Service. Aeronautical 
and Radio telegraphy classes now forming for 
fall term Oct. 9. Literature upon request. 

Dept. C-, 38 West Biddle St., Baltimore 1, Md, 


★ ★ ★ ★ 
BUY WAR BONDS 
★ ★ ★ ★ 


ANOTHER EXCELLENT RELAY 


This relay was made from an old Bald¬ 
win balanced armature speaker unit. The 
spring D of Fig. T is a piece of old alarrn- 
clock mainspring, which must be stiff 
enough so that tlie magnet will not pull it 
to either pole. It must be mounted so that 
normally it is centered between them. Spring 
and coil are held hy the brass supports B 
bent as shown in the figure. The spring D is 
insulated from the rest of the assembly by 
the insulating washers i, i, and also by a 
small fiber tube which extends through 
the spring and both washers as shown in 
Fig. 1. 

The contacts E are provided by soldering 
704 


small pieces of silver to each side of spring 
D, and to the ends of the contact screws 
that go through the binding posts PI and V2 
(in Fig. 3). 

The coil form is made by culling out two 
end plates from heavy fiber. The shape is 
shown in Fig, 2, The exact size is deter¬ 
mined by the space allowed by the magnet, 
and the notches O. O.. should be carefully 
cut so the coil will be held firmly in posi¬ 
tion, Next a flat strip is cut for the center 
piece. The spring may be built up by wrap¬ 
ping it with heavy paper and this center 
piece formed around it. There must be suf¬ 
ficient space for movement of the spring, 

RADIO 


but no more, if the unit is to be sensitive. 
Tlie ends of tlie strip should be butted to¬ 
gether along the side, not the edge, of the. 
spring, and form a smooth joint. The two 
end pieces arc then slipped over the ends of 
this center piece and securely cemented in 
place. 

The entire secondary winding of an old 
audio transformer was used to wind the coil. 
The resistance was approximately 6,000 
ohms. Light stranded wire should be used 
for leads and anchored to the body of the 
coil. 

The panel of Fig. 3 is a 3-inch square piece 
of ^kelite with a hole cut through for the 
spring D. The fixed contacts PI and P2 are 
two double binding posts with one hole in 
each tapped for a 6-32 screw. The set screw 
is used as a lock. Two of the single i>osts 
Ml, M2 and M3 arc used for coil terminals, 
the third being connected to the spring by 
an insulated wire soldered to it at the rigid 
end. 

The relay is best assembled piece by 
piece, then the whole thing can Ixi arranged 
and adjusted, making sure that the spring is 
able to move freely. 

This is an e.xtremcly sensitive relay. 
While the Baldwin phone unit is l>est adapt¬ 
ed for it, no doubt an excellent relay along 
the same lines could be made from any 
lialanccd-armature unit from a magnetic 
speaker, 

Archie V, Carpenter 
Rczt*ey, fVisconsiti 

(Lack of space prevented i>rintin£r thia item 
with the relays described last month. It won an 
"honorable mention** in the contest. — Editor) 
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n gives you in 
usable form 
pointers on radio, 
including fre~ 
quency modula¬ 
tion, televieion, 
etc. Also valuable 
inside information 
for Aviators, Ma¬ 
rines, Commercial 
Operators and 
Technicians, Serv¬ 
icemen and Sfifc- 
dents. 


Easy to Read — Easy to 
Easy to Apply 




Grasp 


Q AND A 

UNIQUE 

QUESTION 

and 

ANSWER 

METHOD 


A home-study course—especially well 
organized. The style is so interesting 
you will read along without effort, 
hardly realizing that you are actually 
studying and taking in vital informa¬ 
tion. Audels Radiomans Guide gives 
you just the right amount of mathe¬ 
matics required to cope with radio 
problems successfully. You can solve, 
with the aid of this extraordinary book, 
practically* 
every radio prob¬ 
lem that comes 
up. At your fin¬ 
ger tips is a 
complete index 
for instant use. 


Highly Endorsed 


A COMPLETE LIBRARY IN ONE BOOK 

AUDELS RADIOMANS GUIDE gives authentic Princi* 
pies and Practices in Construction, Operation, Service 
and Repairs. Covers clearly and concisely radio funda¬ 
mentals—Ohm’s Law — Physics of sound as related to 
radio science—Measuring instruments—Power supply — 
Resistors — Inductors — Condensers — -Transformers and 
examples — Broadcasting stations — Radio Telephony — Re¬ 
ceivers -Diagrams Construction - -Control Systems 
Loudspeakers — Antennas — AutoRadio — Phonograph 
Pick-ups—Public Address Systems—Aircraft and Marine 
Radio — Radio Compass — Beacons — Automatic Radio 
Alarms—Short Wave—Coil Calculations—Testing — Cath¬ 
ode Ray Oscillographs — Static EliminationsTrouble 
Pointers — Underwriter’s standards — Units and tables. 
REVIEW QUESTIONS—READY Reference Index. 
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